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Thousands of 
Positions 
Open 

Right Now 

at 

Salaries Ranging 



UPto *200- p er WEEK 


for MOTION PICTURE SOUND Engineers 


\17E are in contact with chain 
theatres and manufacturers of 
Sound equipment who desire the 
services of competent sound men 
as engineers, projectionists, instal¬ 
lation and service men. Our em¬ 
ployment department will assist 
you in making a profitable con¬ 
nection free of charge* 

GUARANTEE 

Our guarantee insures you that if 
you enroll as one of our students 
and take advantage of the many 
opportunities that vour member¬ 
ship entitles you to your increased 
income will pay the tuition of the 
course many times. e uncon¬ 
ditionally guarantee that if for 
any reason you are dissatisfied 
(you being the judge) we will re¬ 
fund every cent you have paid. 


Due to the fact that [radio and sound 
are so closely allied , men with radio 
experience are the most adaptable • 

POLICY 

Our course on Sound Projection 
which is prepared by the most 
eminent authorities on Electrical 
Acoustics will qualify you for a 
Profession whose place in the 
engineering world is second to 
none. All of the available knowl¬ 
edge of the art and the underlying 
fundamental principles of sound 
is given to you in an everyday, 
plain-talk language, as well as 
tw'O weeks’ practical training in 
the operation, servicing and instal¬ 
lation of Sound Equipment. 

DEMAND 

In the 20,000 theatres throughout 
the United States and Canada, 


which now employ approximately 
50,000 projectionists, it is esti¬ 
mated that a very small per cent 
of this number arc qualified to fill 
the position as Sound operators. 
Many thouands of new men will 
have to be taken into this field as 
fast as the many thousand unwired 
theatres arc wired for sound as the 
additions of sound doubles the 
number of operators required. 
This condition will create many 
thousands of positions at salaries 
up to $200.00 per week. 

The tuition for these courses is 
very reasonable and is payable in 
easy installments as you study. 
Also you have the added conve¬ 
nience of studying at home in your 
spare time. Fill out and mail the 
coupon below today for special 
scholarship proposition. 

Mail Coupon for Free Information 


PROJECTIONIST 

SOUND 

INSTITUTE 

F. A. JEWELL, Gen. Mgr. 

P. 0. Box No. 28, Easton, Pa. 
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PROJECTIONIST SOUND INSTITUTE, 
P. O. Box No. 28 , Easton, Pa. 


Gentlemen: 

Please semi me. by return mail, full details of your Special Scholarship Proj* 
osition on Sound Projection. 


Name. . 
Address 
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On every page of this big catalog for 1930 you will find radio 
merchandise of unusual interest—priced at the lowest whole¬ 
sale quotations. No radio enthusiast or dealer can afford to 
be without it 

The latest radio devices and improvements are illustrated — 
sets, accessories, parts and kits at price-saving reductions 
that spell the buyer’s opportunity. Astounding offerings in 
new, humless. Screen Grid A. C. all-electric and battery oper¬ 
ated sets; beautiful and artistic consoles; dynamic speakers of great vol¬ 
ume and rich tone; and everything considered standard in accessories, 
parts and kits. 

The startling values listed in this Catalog are made possible 
by our tremendous buying power, low cost of operation 
and willingness to take a conservative profit. Quick ser¬ 
vice, expert cooperation and unusual satisfaction are assured to 
every customer. 

Don’t fall to get this FREE 
wonder book. It will save 
yon big money. Mail the 
Coupon Today! 


KEEN GRID 

•ELS 

U|, 


-.-Efl 

CATALOG 9 

...C-C-t.P-ON.-f-l 

Chicago Salvage Stock Store 

SS' s'^St... St..CkKaee.l" 


Name. .. 
Address . 

City .... 


State 


Chicago Salvage Stock store 

c t vorld’s largest radio store 

509 So.State St. Chicago, III.. 
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The Man with 

the 

Grasshopper Mind 


Y OU know this man as well as you know YOURSELF. His 
mind nibbles at EVERYTHING and masters NOTHING. 

At home in the evening he tunes in the radio—gets tired of 
it—then glances through a MAGAZINE—can’t get interested. 
Finally, unable to CONCENTRATE on anything, he either goes 
to the MOVIES or FALLS ASLEEP in his chair. 

At the OFFICE he always takes up the EASIEST thing first, 
puts it down when it gets HARD, and starts something else. 
JUMPS from ONE THING TO ANOTHER all the time) 

There are thousands of these PEOPLE WITH GRASS- I 
HOPPER MINDS in the world. In fact they are the very people 
who do the world’s MOST TIRESOME TASKS—and get but a 
PITTANCE for their work. 

They do the world’s CLERICAL WORK, and routine 
drudgery. Day after day, week after week, month after month, 
year after year—ENDLESSLY—they HANG ON to the jobs 
that are smallest-salaried, longest-lioured, least interesting, and 
poorest-futured! 

If YOU have a "grasshopper mind” you know that this is 
TRUE. And you know WHY it is true. Even the BLAZING 
SUN can’t burn a hole in a little piece of TISSUE PAPER unless 
its rays are focussed and concentrated ON ONE SPOTI 

A BRAIN THAT BALKS at sticking to ONE THING FOR 
MORE THAN A FEW MINUTES surely cannot be depended 
upon to get you anywhere in your YEARS of life! 

The TRAGEDY of it all is this: you know that RIGHT 
JIOW you are merely jumping HERE AND THERE. Yet you 
also know that you have WITHIN YOU the intelligence, the 
earnestness, and the ability that can take you right to the high 
place you want to reach in life! 

What is WRONG? WHAT’S holding you back? 

Just one fact—one SCIENTIFIC fact. That is all. And when 
you know what it IS, then you can easily learn how to apply it; 
make it carry you STEADILY, POSITIVELY, AND DIRECTLY 
to prosperity and independence. 

That fact is one which has been PROVEN and stated by the 
world’s foremost scientists and psychologists. You are only ONE- 
TENTH as successful as you COULD be! Why? BECAUSE, as 
Science says, you are using only ONE-TENTH of your real 
BRAIN-POWER! 

TEN per cent of his brain is all the AVERAGE person 
uses. He is paid for ONE-TENTH of what he really possesses 
because that is all he actually USES. The remainder lies dormant. 
The longer it is unused, the harder it becomes to use it. For the 
mind is like a muscle. It grows in power through exercise and use. 
It weakens and deteriorates with idleness. 

What can you DO about it? That is the question you are 
asking yourself. Here is a suggestion. 

Spend 2c for a postage stamp. Send in the coupon below for 
a copy of "Scientific Mind Training." There is no further obliga¬ 
tion whatever. You need not spend another penny. 

This little book will tell you the secret of self-confidence, of a 
strong will, of a powerful memory, of unflagging concentration. 
It tells you how to acquire directive pcwers, how to train your 
imagination (the greatest force in the world), how to make quick, 
accurate decisions, how to reason logically—in short, how to make 
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your brain an instrument of all arcund POWER. It tells you 
how to banish the negative qualities like forgetfulness, brain fag, 
inertia, indecision, self consciousness, lack of ideas t mind wan¬ 
dering, lack of system, procrastination, timidity. 


Men like Judge Ben B. Lindsey, Sir Harry Lauder, Prince 
Charles of Sweden, Jerome K. Jerome, the famous novelist; Frank 
P. Walsh, Chairman of the National War Labor Board, and hun¬ 
dreds of others equally famous, praise the simple method of 
increasing brain power and thought power described in this free 
book. OVER 700,000 OTHERS PRAISE IT. 


You have only TWO CENTS to lose by writing for your 
copy. You may GAIN thousands of dollars, peace of mind, hap¬ 
piness, independence! 


Thousands who read this announcement will DO NOTHING 
about it. The effort and the will needed to send for this book— 
which is FREE—may be lacking. How can these people EVER 
gain what they hope for, crave for? They are the skeptics, the 
doubters, the “show me” wiseacres. 

Other thousands will say, “I can lose only TWO CENTS. 
I may GAIN a great deal by reading ‘Scientific Mind Training.’ 
I will send for it NOW. It promises too much for me to RISK 
MISSING.” 


The thousands who are open minded—who are willing to learn 
something to their advantage—will ACT on their impulse to 
send the coupon. They will be better, stronger minded for having 
TAKEN SOME ACTION about their lives, even if they do noth¬ 
ing more than to READ a booklet about the inner workings of the 
mind. For your own sake—and for the sake of your loved ones, 
don’t continue to GAMBLE that your future will be bright 
whether or not you DO anything about it! Mail the coupon today 
—NOW. 


THE PELMAN INSTITUTE OF AMERICA 

Suite 2291, 71 West 45th Street, New York City 

Offices in London, Paris, Stockholm, Delhi, 
Durban and Melbourne 


The Pelman Institute of America 
Suite 2291, 71 West 45th Street 
New York City 

Please send me without obligation your free booklet, 
“Scientific Mind Training.” This does not place me under any 
obligation and no salesman is to call on me. 

Name. - 

Address - - - - --— 

City. ........... -_State-....— 
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get into ELECTRICITY 


Don’t spend your life waiting for $5 raises in a dull, hopeless job. Now... and 
forever . .. say good-bye to 25 and 35 dollars a week. Let me show you how 
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity 
—NOT by correspondence, but by an amazing way to teach, RIGHT HERE 
IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days! 
Getting into Electricity is far easier than you imagine! 

leant Without Lessons »> 90 


DAYS 


By Actual Work — in the Great Shops of Coyne 


Lack of experience—age, or ad¬ 
vanced education bars no one, 

I don’t care if you don't know 
an armature from an air 
brake—I don't expect you 
to! I don't care if you're 
16 years old or 48— it makes 
nodifference! Don'tlet lack 
of money stop you. Mostof 
the men at Coyne have no 
more money than you have. 

Railroad Fare 
Allowed 



real 


I will allow your railroad 
fare to Chicago, and if you 
shouldneed part-timework 
I'll assist you to it. Then, 
in 12 brief weeks, in the 
great roaring shops of 
Coyne, I train you as you 
never dreamed you could 
be trained on a gigantic 
outlay of electrical appa¬ 
ratus . . . costing hundreds 
of thousands of dollars 
dynamos, engines, power plants, 
autos, switchboards, transmitting 
stations . . . everything from door¬ 
bells to farm power and lighting 
• . . full-sized ... in full operation 
every day! 

NoBooks-NoPrintedLessons 

No books, no baffling charts ... all 
real actual work . . . right here in 
the great Coyne school . . . building 

COYNE 

500 S. Paulina Street - 


Prepare for Jobs 
Like Tbese 

Here are & few of hundred* of 
position*open to Coyne-trained 
men. Our free employment 
bureau gives you lifetime em* 
ployment service. 
ArmatureExpert. to $100 »Wk. 
Substation Operator 

$60 a Week ond up 
Auto Electrician $110 * Week 

Inventor.. .Unlimited 

Maintenance Engineer 

up to $160 a Week 
Service Station Owner 

up to $200 a Week 
Radio Expert up to $100 a Week 


real batteries . . . winding real 
armatures, operating real mo¬ 
tors, dynamos and generators, 
wiring houses, etc., etc. 
That's a glimpse of how 
we makeyou a master prac¬ 
tical electrician in 90 days, 
teaching you far more than 
the average ordinary elec¬ 
trician ever knows and tit- 
ting you to step into jobs 
leading to big pay immedi¬ 
ately after graduation. 
Here, in this world-famous 
Parent school —and no¬ 
where else in the world — 
can you get this training! 

Jobs-Pay-Future 

Dont’ worry about a job, 
Coyne training settles the 
job question for life. De¬ 
mand for Coyne men often 
exceeds the supply. Our 


NowinOur 
New Home 

This is our new. fire¬ 
proof. modern home 
wherein is installed 
thousands of dol¬ 
lars’worth of the 
newest and most 
modern Electrical 
Equi pmentof allkindfl. 
Every comfort and 
convenience has been 
arranged to make you 
happy and contented 
during your training. 



employment bureau gives you a lifetime 
service. Two weeks after graduation, 
Clyde F. Hart got a position as electrician 
for the Great WestemRailroad at over$100 
a week. That's not unusual. We can point 
to Coyne men making up to$600 a month. 
$60 a week is only the beginning of your op¬ 
portunity. You can go into radio, battery, 
or automotive electrical business for your¬ 
self and make up to $15,000 a year. 

GET THE FACTS 

Coyne is your one great chance to get into 
electricity. Every obstacle is removed. 
This school is 30 years old—Coyne train¬ 
ing is tested—proven beyond all doubt—en¬ 
dorsed by many large electrical concerns. 
You can find out everything absolutely 
free. Simply mail the coupon and let me 
send you the big, free Coyne book of 150 
photographs. . . facts. .. jobs. .. salaries 

... opportunities.Tells you how 
many earn expenses while train¬ 
ing and how we assist our grad- j 
uates in the field. This does not / & s 

obligate you. So act at once. / 

Just mail coupon. f 

Get This 


FREE BooJl 



ELECTRICAL SCHOOL 

H. C. LEWIS, Pres. Established 1899 

10-95 * Chicago, Illinois 


Mr. H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. 10*95 

SOO S. Paulina St., Chicago, III. 

Dear Mr. Lewis: 

Without obligation send me your big free catalog and 
all details of Railroad Fare to Chicago. Free Employ¬ 
ment Service, Radio. Aviation Electricity, and Auto¬ 
motive Courses, and how 1 can “earn while learning.’* 


Name. 


Address. 


City 


State. 
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Fooling the Public 

By HUGO GERNSBACK 

UK Hipping iv produced lirrcwitb was published in the 
columns of the AY ;c York Sun, niulcr date of Novrtnbor 11. 


It irives a correct impression of the ideas entertained by the 
average man, who does not know anything about radio and 
who has hail sad, but interesting, e.xperienees with tlie average 
radio driller. 
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tbarr she would if sT 
out all night. 


Add similes: As hopeless as yet- 
tin*/ service from the. comfla>iy that 
sells you a radio set . 


Contents of this Issue 


Talc and the Rockefeller Founda- 
to have a ape farm 

v,'be^2/^ ^"“-sstudi 


llie trouble in this country today is that rad.o has not, ns 
yet, been put on a business-like basis; such its prevails, tor 
instance, in the automobile industry. It is an open seeret that 
the last thing a set: manufacturer experts to do is to service 
a set; because it is, seemingly, inweh easier at the present 
time to sell a man a. new set than to put an old one into shape. 

Such ninimfaeturers will not openly say so; but the actions 
of many of even our large set manufacturers are such that 
we may well wonder if they 1 are serious when they sav that 
they are providing service for their own sets. When radio 
set manufacturers go as far openly ns to discourage Service 
Men, and refuse to provide them wiih servicing instructions, we 
must conic to tlit.- conclusion that there is something rotten 
in Kadiodom. 

***** 

O F course, the radio set manufacturer will say that he 
wants only his “own’’ .Service Man to service his sets; 
but, in most localities, the same manufacturer lias no Service 
Man, so how is he to take care ot such sets? 

The public will stand for the present abuses only so long. 
When a man who has a receiver of a certain make finds that 
he cannot have it serviced, nine times out ot ten he will pifr-' 
chase one of another make when he can: because he does no 
feel that the manufacturer has kept faith with him. 

What the radio trade today needs, and needs urgently, i* 
a speedv recognition of the Service Man, and the duty to 
provide him with all information that lie asks for. The present 
ostrich-like policy cannot go on forever; and it is about time 
for the radio set manufacturer to recognize that an intelligent 
Service Man is an asset to him, rather than a liability-—as most 
set manufacturers foolishly think lot lay. 
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but a 

sample of the many 
ways in which our mem¬ 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper¬ 
ienced, ambitious man by the As¬ 
sociation. 

Out Members Earning 
Thousands of Dollars 
Every Week 

The Association assists men to 
cash in on Radio. It makes past ex¬ 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money¬ 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi¬ 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas¬ 
ing their pay, pass¬ 
ing licensed operator 
examinations, land¬ 
ing big-pay posi¬ 
tions with Radio 
makers. 

Mail Coupon* Today for the 
FREE HANDBOOK 

It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 
coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 

4511 Ravenswood Avenue Dept. RCA-1 Chicago, Illinois 

'.r-- • ' JW 
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Below 

are a Sew oS 
the reports 
Srom those now 
cashing in on the 

“40 Easy Ways” 

Clears Frank J. Deutch, Pa. — “Since 
Cx non nn joining the Association 1 have 

*j,uuu.uu cleared nearJy $3 f ooo.oa It is 

almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money.'* 

$1,100.00 III J• R- Allen, Calif. — “Have 
6 Weeks done 0Ver $1*100.00 worth of 
business in the last 6 weeks. 
Next month I am going to open up a store 
of my own. I never knew that money could 
come so fast and easy.** 

$25.00 a Week N- J. Friedrich, N. Y.— “I 
c naP0 Tim* haveaveraged$25.00aweek 
apare ume for the last 7 mon ths even 

though I am not a graduate but just learning.” 
Training Lands R* C. Kirk. N. C.—“Your 

Him fAh training has been very 
valuable to me. I landed a 
job with the big department store out here a 
few weeks ago because I had my member¬ 
ship card with me. There were a large bunch 
of applications ahead of me.’* 

ACT NOW 

IS You Wish NO-COST 
Membership 

For a limited time we will give to 
the ambitious man a No-Cost Mem¬ 
bership which need not—should not 
—cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below notv. 
You'll always be glad you did. 


Radio Training Association of America J 

• Dept RCA-1 4513 R*ven#wood Av«., Chicago, III. * 

• Gentlemen: Please send me by return mail fuK details of ! 

• your Special No-Cost Membership Plan, and also a copy . 
a of your Radio Handbook. 


J Nam* 


1 
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QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU l 

THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKI 


* 60 / 0*125 

A WEEK 

Radio 

Operator 


If 

A DAY 

Servian*} (tnd 
TtepairingT{udio$ei 


CCD 


R.T.I.T mining 

Ymngs$ig)obs 

tikelhese/ 


J CBS ( Right at YourFingerTips 

WHEN YOU ARE R.T.I. TRAINED IN 

RADIOTEI.EVISION -'lalkingVidam 


Earned $500 Extra Money 
in Two Montha 

Your radio course has enabled in* to earn over 
JfiOO in two months’ upar* time work. Understand 
that this Se all spare time work, as 1 bare a perma¬ 
nent position with my father in our store. I iriv* 
you all the credit for the above and as 1 said be- 
Tore, I wish to finish the entiro course as s~on as 
lean.—Yuur student. J. Nokfsingeb. 

Greenville. KJ. R 1. Box 37. 


Big Pay Jobs! Spare Time Profits! A 
Fine Business of Your Own! They're all 
open to you and other live wire men w ho 
answer the call of Radio. The fastest grow¬ 
ing industry in the world needs more trained 
men. And now come Television and Talking 
Movies—the magic sisters of Radio. Will 
you answer this call? Will you get ready for 
a big pay job Now and step into a Bigger 
One later on? You can do it Easily now. 

R. T. I« Home Training 
Putt You In This Big Money Field 
Radio alone, pays over 200 Million 
Dollars a year in wages in Broadcasting, 
Manufacturing, Sales, Service, Commercial 
Stations and on board the big sea going ships, 
and many more men are needed. Television 
and Talking Movies open up other vast fields 
of money-making opportunities for ambi¬ 
tious men. G et i n to this great b usi ness th at is 
live, new and up-to-date, where thousands 
of trained men easily earn $60 to $100 a 
week—where $10,000 a year jobs are plenti¬ 
ful for men with training plus experience. 
Easy To Learn At Home— In Spare Time 


/ 


FRED H. SCHNELL 
Chief of R.T.I. Staff 

Tweoty years of Radio 
Experience. First to estab¬ 
lish two-way am a tear com¬ 
munication with Europe. 
Former Traffic Manager of 
American Radio Relay 
League. Lieot. Commander 
U.S.N.R. Inventor and De¬ 
signer Radio Apparatus. 
Consultant Radio Engineer. 
Now in charge of R. T. I. 
Radio Training — and yoa 
will like his friendly man¬ 
ner of helping you realize 
your ambition. 


Learning Radio the R. T. I. way with F, H 
Schnell, the “Ace of Radio" behind you is 
Easy, Interesting, really Fun. Only a few spare hours are 
needed and lack of education or experience won’t bother you a bit. 
We furnish all necessary testing and working apparatus and start 
you off on practical work you'll enjoy — you learn to do the jobs 
that pay real money and which are going begging now for want 
of competent men to fill them. 

Amazingly Quick Results 

You want to earn Big Money, and you want some of it Quick. 
R.T. I. “Three in One" Home Training — Radio-Television-Talk¬ 
ing Movies—will give it to you, because it's easy, practical, and 


ia kept right up-to-date with last 
minute information. In a few weeks 
you ran be doing actual Radio work, 
making enough Extra Money to 
more than pay for your training.. In a 
few 3 hort months you can be all 
through — ready to step into a good 
paying job or start a business of your 
own. A Big Job—Big Money—A Big 
Future. There is no other business in 
the world like it. 

Investigate—Send 
For R. T. I. Book Now 
Don't waste a minute. Find out what 
the great Radio Industry, which has 
grown faster than the Automobile and 
Motion Picture business, has to offer 
you. Find out what otner men are 
earning. See How Easily You Can 
Get Started. Get the facts about 
Radio, Television and the Talking 
Pictures, first hand, in the big R. T I. 
Free Book. Learn what this R. T. I. 
“Three in One” Home Training can 
do for you. Mail the Coupon for Free 
Book Now. 

Radio & Television Institute 

Dept. 77* . 

4806 St. Anthony Court, Chicago 




Salary Raiaad 551-0% Since Enrolling 

You may b« interested to know that 1 am now 
Radio Service M anaKer for the If. N. K nifht Sup¬ 
ply Co. who are distributor* for Eveready Rs<ln> 
He. elvers In the State of Oklahoma, ana Texas 
I'snhsndle, with an increase In eaJary of about 
S3 2*3%. since I enrolled with your school. 

Thank inf yon for J?ar Interest you have shown 
In me. and Your wonderful con foe, 1 am Earl r. 
GORDON. 618 Last 6th St., Oklahoma City. Ofcla. 



Makes $25 a Day 

Haven’t forgotten yoa. How could I when I make 
as hijrh as $25.00 per day and hove made $600.00 
in two months from Radio work. That’s not so bad 
when I*m only 19 and in a smalltown. I just looked 
over the catsW you sent roe before I enrolled, 
and you did about all you said ynu would and 
about as much more. — FLOYn KnisflT. 

R. K. D. Z. UoX 91. St. Joe. Ind. 


R. T I. 


TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 


RADIO & TELEVISION INSTITUTE 
Dept. 771 4806 St. Anthony Court, Chicago 
Send me Free and prepaid your BIG BOOK 
“Tune In On Big Pay" and full details of your 
three-in-one Home Training (without obligating 
me in any way). 

Name ____ _-. 

Address ...-... . 

City. . State. 
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T he four 
plans 

shown are but a 
sample of the many 
ways in which our mem¬ 
bers are making $3.00 an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper¬ 
ienced, ambitious man by the As¬ 
sociation. 

Our Members Earning 
Thousands of Dollars 
Every Week 

The Association assists men to 
cash in on Radio. It makes past ex¬ 
perience unnecessary. As a member 
of the Association you are trained 
in a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money¬ 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 

The Association will enable you to 
buy parts at wholesale, start in busi¬ 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 
country are opening stores, increas¬ 
ing their pay, pass- 
inglicensed operator 
examinations, land¬ 
ing big-pay posi¬ 
tions with Radio 
makers. 

Mail Coupon-Today for the 
FREE HANDBOOK 

It is not only chock-full of absorbing 
information about Radio, but it shows 
you how easily you can increase your 
income in your spare time. Mailing the 
coupon can mean $50 to $75 a week more for you. 

Radio Training Association of America 

4513 Ravenswood Avenue Dept. RCA-1 Chicago, Illinois 


ass 




ZL 




nciuw 

are a lew of 
the reports 
from those now 
cashing in on the 

“40 Easy Ways” 

Clears Frank J. Deutch, Pa. — "Since 
c* OOO oo j° inin g the Association 1 have 
9 J 1 WV.W c]eared near , y $3 ( 000,00. It is 
almost impossible for a young fellow to fail, 
no matter how little education he has, if he 
will follow your easy ways of making money." 

$ If100.00 In J- K- Allen, Calif. — "Have 
6 Weeks done ove r $ 1 , 100.00 worth of 
business in the last 6 weeks. 
Next month I am going to open up a store 
of my own. I never knew that money could 
come so fast and easy." ■ 

$25*00 a Week N- J. Friedrich, N. Y.— "I 
c n arp Tlmp haveaveraged$25.00aweek 
opare time for the i ast 7 mont hs even 

though I am not a graduate but just learning." 

Training Lands R- C. Kirk. N. C.—“Your 
Him Job training has been very 
valuable to me. I landed a 
job with the big department store out here a 
few weeks ago because I had my member¬ 
ship card with me. There were a large bunch 
of applications ahead of me." 

ACT NOW 

If You Wish NO-COST 
Membership 

For a limited time we will give to 
the ambitious man a No-Cost Mem¬ 
bership which need not—should not 
—cost you a cent. For the sake of 
making more money now, and 
having a better position in the 
future, mail coupon below now. 
You’ll always be glad you did. 

Radio Training Association of America j 

Dept. RCA-1 4513 Ravenswood Ave., Chicago, 1U. 1 

Gentlemen: Please send me by return mail fuK details of J 
your Special No-Cost Membership Plan, and also a copy t 
of your Radio Handbook. * 


Name I 

I 

a 

a 

AtblrtS* | 

. I 

I 

City_ . 5ib» . J 
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11. T. 1. 


QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE ON » r|< | 

THE NEWEST DEVELOPMENTS IN RADIO, TELEVISION, AND TALKING PICTURES • i* 




b5000 


Rl.lArmnmg 

Y>ringsY>iff)obs 

tikeThese/ 


AMD UP 

T(aUio Engineer 
for BrouUmsiinu Station 


*60 to*\25 °°/ 

AWEEK 

.Jfadio 

Operator 

A DAY 

Semiring mid 
Ijepairiny JtudioSeh 

cob 

J DB$ (Right at YourFingerTips 

WHEN YOU ARE R.T.I. TRAINED IN 

RADIO-TELEVISION -YalkmgYidnres 


Earned $500 Extra Money 
In Two Months 

Your radio course has enabled me to earn over 
l-OO Id two months' spar© timework. Understand 
that this ts all spare timework, as 1 have u perma¬ 
nent position with my father in our store. 1 irire 
you all the credit for the above and as I said be¬ 
fore, 1 winh to finish the entire course aa soon U 
lean.—Your student. J. Noefmnger, 

Greenville, Ky, B 1, Box 37. 



Big Pay Jobs! Spare Time Profits! A 
Fine Business of Your Own! They’re all 
open to you and other live wire men who 
answer the call of Radio. The fastest grow¬ 
ing industry in the world needs more trained 
men. And now come Television and Talking 
Movies — the magic sisters of Radio. Will 
you answer this call? Will you get ready for 
a big pay job Now and step into a Bigger 
One later on? You can do it Easily now, 

R* T. 1* Home Training 
Puts You In This Big Money Field 
Radio alone, pays over 200 Million 
Dollars a year in wages in Broadcasting, 

Manufacturing, Sales, Service, Commercial 
Stations and on board the big sea going ships, 
and many more men are needed. Television 
andTalking Movies open up other vast fields 
of money-making opportunities for ambi¬ 
tious men. Get in to th is great business that is 
live, new and up-to-date, where thousands 
of trained men easily earn $60 to $100 a 
week—where $10,000 a year jobs are plenti¬ 
ful for men with training plus experience. 

Easy To Learn At Home—In Spare Time 
Learning Radio the R. T. I. way with F. H. 

Schnell, the “Ace of Radio” behind you is 
Easy, Interesting, really Fun. Only a few spare hours are 
needed and lack of education or experience won’t bother you a bit. 
We furnish all necessary testing and working apparatus and start 
you off on practical work you’ll enjoy—you learn to do the jobs 
that pay real money and which are going begging now for want 
of competent men to fill them. 

Amazingly Quick Results 

You want to earn Big Money, and you want some of it Quick. 
R. T. I. “Three in One” Home Training Radio-Television-Talk¬ 
ing Movies—will give it to you, because it’s easy, practical, and 


FRED H. SCHNELL 
Chief of R.T.I. Staff 

Twenty year* of Radio 
Experience. First to estab¬ 
lish two-way amateur com¬ 
munication with Europe. 
Former Traffic Manager of 
American Radio Relay 
League. Lieut. Commander 
U.S.N.R. Inventor and De* 
eigner Radio Apparatus. 
Consultant KadioEngineer. 
Now in charge of R, T. 1. 
Radio Training — and you 
will like his friendly man¬ 
ner of helping you realize 
your ambition. 





RADIO & TELEVISION INSTITUTE 
Dept. 771 4806 St. Anthony Court, Chicago 
Send me Free and prepaid your BIG BOOK 
“Tune In On Big Pay’’ and full details of your 
three-in-one Home Training (without obligating 
me in any way). 

Name. - - --. 


ia kept right up-to-date with last 
minute information. In a few weeks 
you can be doing actual Radio work, 
making enough Extra Money to 
more tnan pay for your training. In a 
few short months you can be all 
through—ready to step into a good 
paying job or start a business of your 
own. A Big Job—Big Money— A Big 
Future. There is no other business io 
the world like it. 

Investigate—Send 

For R. T. I. Book Now 

Don't waste a minute. Find out what 
the great Radio Industry, which has 
grown faster than the Automobile and 
Motion Picture business, has to offer 
you. Find out what other men are 
earning. See How Easily You Can 
Get Started. Get the facts about 
Radio, Television and the Talking 
Pictures, first hand* in the big R. T. L 
Free Book. Learn what this R. T. I. 
“Three in One" Home Training can 
do for you. Mail the Coupon for Free 
Book Now. 

Radio & Television Institute 
Dept. 771 

4806 St. Anthony Court, Chicago 


Salary Raised 031-3% Since Enrolling 

Yog may be Interested to know that I am now 
Radio Service ManaKer for the H. N. K nijrht Sup¬ 
ply who are distributor* for Fvdcady Radio 
Receiver* in the State of Oklahoma, and Texas 
Panhandle, with an increase In salary of about 
33 1-3% . since I enrolled with rout school. 

Thanking yoa for your inter*,! you hare ahowa 
In me. and your wonderful Comae. I am. Earl P. 
Gordon. <;iB East titb St., Oklahoma City. Ok la. 


Makes $25 a Day 

Haven‘t forgotten you. How could I when 1 make 
as high as $25.00 per day H nd have made *600.00 
In two months from Radio work. That's not so bad 
when I’m onty 19 and in a small town. I Just looked 
over the catalog you sent m« before 1 enrolled, 
and you did about all you said you would and 
about jo* much more. — Floto Knisely, 

R. F. D. 2. Box 91. St. Joe. Ind. 


R. T. I. 


TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE 
PART TIME OR FULL TIME BUSINESS OF YOUR OWN 


1 

I 


Address . . .. 

City 


State. 
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Presenting ... 

The New Editor 

Of RADIO-CRAFT’S 

SERVICE MEN’S DEPARTMENT 

Mr. .John F. Rider will have editorial supervision of all material submitted to, and 
printed in the department of this magazine which is devoted to the special needs of 
the SFKVICK MAN. Mr. Rider is already well known to many of our readers, as 
one of the best-informed and most practical authors and instructors in this phase of 
radio; and his appointment insures that the SFK\ ICE MAN will find the contents 
of these pajjes worth-while reading. 


M R. RIDKR'S artivi interest in 

radio inis covered period of 
some seventeen years; hut in I!t2t. 
when tin- era of broadens!ing I M “ 
gan, lie took up the subject as a profession, 
mil applied his knowledge ys an eleetrie.il 
engineer to bolli design and aid liorslii p. 
Throughout the period of radio develop¬ 
ment since then, he has designed eniiimrreial 
receivers and other apparatus, both as staff 
chief engineer and as consulting engineer 
for several linnmf.ielurers. lie established 
his own research laboratory and has made 
extensive measurements on Hie per forma nw 
of apparatus; particularly in the field of 
audio amplification, in which he has done 
much commercial work. 

At the same time, Mr. Hitler undertook 
the work of popularizing radio knowledge. 
The calculations of radio engineering arc 
ditlieult for the most matliematital reader: 
hut Mr. Killer possesses the happy knack 


of putting ditlieult things in such a way that 
they are as easy as possible for the man 
who lacks formal training in the sciences. 
I or that reason, his emit rilnil ions have been 
continually in demand by the radio press. 
A weekly feature “Tin I ihoratory Scrap- 
book.*’ was conducted by Mr. Rider in the 
columns of the AV.e 1 ork Sun Radio Sec¬ 
tion since : and has filled many a scrap- 
book for serious renders. 

1 he service Held, in fact, curly impressed 
its tremendous importaiu:e on Mr. Itider. 
and lie has devoted to it a great deal of 
his attention for the past three years. IIis 
latest hook. “The Trouble Shooter's M muni," 
has received a good deal of praise from 
readers of Raiho-Tmakt. Preceding it have 
hern ‘'Mathematics of Radio," “Design and 
Construction of *R* Jiatterv Kliuiinntors," 
”\.(\ Tubes and How to Use Them,” and 
“Treatise on Hading t nits for Service 
Men.” All these bonks are notable for their 



JOHN F. UIDER 


practical nature and clour style. 

Mr. Rider, with his grasp of the problems 
of audio amplification, was early active in 
the field of “talkie'* engineering. He is at 
present associate editor of ! y ro)evti*ni blu- 
tjineerintj and of Hadio Kutiiueerinp; and a 
contributing editor to ?lotinn I'U fvre Xe: tv. 

Mr. Rider will pass upon all the articles, 
submitted to this magazine, which deal with 
the problems of Hie SERVICE MAN; am! 
we renew the invitation to all our readers to 
write and tell us their professional experi¬ 
ences, no matter in how plain a literary 
style. It is the endeavor of Radio-I'haft to 
l»e a miig.iziiH I5Y I lie SERVICE MAN, as 
well as()l and FOR him.— Knrrou. 


Leaves from Service Men’s Note Books 


The “Meat” of what oar professionals have learned by their own 
practical experiences of many years 


By RADIO-CRAFT READERS 


$25.00 Prize Winner 

SERVICING THE “400 ! ’ 

Ry Albert Turenne 
HIRD (A VLl,,’ 7 read the order slip; 
"Set very noisy ; fix it or cancel 
order.” 

I crawled out of my ear with 
bags in hands and gazed at the beautiful 


T 


1 was ushered into a. luxurious suite mi 
I lie third floor and w as glad to fun) that I hr 
occupants were out for the afternoon, i felt 


apartment building with some misgivings. 
Hie location was on lower (Vmnioiiweallli 
\venue in the exclusive Hack Hay district: 
of Hoston. 

The Set, n Radiol a, IS for direct Current., 
had been installed bv a fellow service man 
of more experience than 1 had; and he also 
had answered the second call to eliminate 
or minimize local interference without, ip- 
pa rent ly. any success. Now I was to try my 
hand; but I felt little confidence of any 
improvement, for I knew of the iirenin- 
stances and conditions in this particular 
building. 


more at rase; if I failed I would not have 
face the ridicule of an exasperated 
patron. 

All the Modern Interferences 

The situation was this: the apartment is 
a large nine-story building of steel-frame 
construction. The owners at the time did 
nut permit an outside aerial to be placed 
on this building, and the basement here is 
an enormous network of machinery always 
on the go—motors for the automatic elev. - 
tors, llu refrigcrnl ion system, the oil 
burners, the laundry, the ventilation fans, 
and what not. 

And while Stations \VN \C md W|\TI 
were just across Hoslou Common, not more 
than i mile away, 1 found, when I timed in 
these stations, that the studio broadcasts 
were utterly engulfed by the infernal fry 
ing racket from below. When 1 disconnected 
the inside antenna l naturally had to in¬ 
crease the volume control to bring in the 



When His Satanic Majesty. Kitift Koisc, rdaus 
in the basi moil, an outside pick -a /> must be 
obtained somehow. 
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stutiim; with the result that the frying noise 
came in even louder than previously. 

1 shifted the aerial and ground leads, tried 
a longer aerial and a shorter one, sent them 
in different directions, hut to no avail. I 
began to feel quite dejected. If I could 
shoot ail atrial up to the roof my troubles 
were over, blit the management would not 
permit this. 1 had serviced a receiver on 
the seventh floor of this building without 
being bothered nt all by interference. 1 > ut 
here, on the third floor, was a different 
story. To smother nil this man-made static 
would require a formidable aggregation of 
different capacity filters. It was obvious that 
the powers-that-he would not countenance 
such expense; not just yet, anyhow. 

A Furtive Ruse 

There was still a little spark of hope re¬ 
maining and, throwing all the windows open, 
1 began to string a gray-colored No. 18 rub¬ 
ber-covered stranded wire snugly against 
the outside wall, running this wire horizon¬ 
tally from window to window just beneath 
the sills. I reasoned that such a thin, neutral 
colored wire could not be seen from the 



Direct-current house supplies arc a source of 
much (irief in these days of alternating-current 
standards. Particularly when the tyro starts C.r* 
perimenting is there apt to be trouble—even the 
simple one of polarity. 

street, and thus would escape the dictum of 
the owners. 

Around a corner I managed to sling this 
wire and on to the last window where (in¬ 
stead of ending it there) I fastened the end 
to a window lead-in strip and grounded the 
inside terminal of the lead-in to a radiator. 
The other end of the aerial was connected to 
the antenna terminal of the receiver, and the 
ground terminal of the set was connected to 
another radiator; thus producing a form of 
aperiodic loop antenna. 

Tuning in the set now I obtained perfect 
reception without noise interference. If I 
disconnected the outer end of the aerial 
from the radiator, the noise would again 
surge in. 

I cannot explain this phenomenon, for 1 
was just taking a pot-shot at laying out my 
aerial in this way: but I will say that this 
method will not always prove satisfactory. 

Long Antennas A\oid Trouble 

The most frequent sources of disturbance 
in the many homes I visited came from the 
refrigeration systems, usually in the base¬ 
ment or in the kitchen, or in the neighbor’s 


$25.00 EVERY MONTH 

Will he paid for the most interesting 
story by a professional reader, con¬ 
taining his practical experiences and 
something of value to most other 
service men. It will appear on this 
page; together with other helpful con¬ 
tributions, which will be paid for at 
the regular rates. Send in your story; 
in any shape so long as it is both un¬ 
derstandable and interesting. Address 
the Editor, RAOIO-CRAFT. 


house; another sinner is the oil burner. But 
wc seldom have to install filters; running 
an aerial to the roof usually increases the 
volume of broadcast reception so that the 
volume controls of the receiver may be 
turned down, thereby eliminating the weaker 
interference. And the receivers used today 
are generally selective enough to tune out 
even the nearby stations. 

Another word concerning aerials: many 
tests have convinced us that so-called “cage 
antennas” and other contraptions are abso¬ 
lutely worthless. Cut off the cage and add 
a few feet of single wire, and you have 
exactly the same results. 


A CIIRISTMAST1DE MUDDLE 

By George F. Carpenter 

T HF, street mains in the heart of the 
cit\ of Washington, D. C., furnish direct 
current; the pole lines on the outskirts of 
the city furnish alternating current, and 
thereby bangs a Christmas talc. 

The old Georgia colonel's home on B 
Street, Northwest, was the scene of a lively 
Yuletidc gathering; his husky and pros¬ 
perous hoys and girls with their flocks came 
to bring their Christmas gifts. Among them, 
Bill brought Daddy a Balkitc trickle 
ch a rgcr. 

The old Colonel’s set was a six-tuber, the 
joy and pride of the household, built to 
order by an expert who very cleverly sup¬ 
plied the “A” and “IT* current from a 
power hoard consisting of Clarostats and 
Tolu* condensers and a couple of chokes 
which smoothed out all the pulsating ripples. 

Bill had an idea that the old Colonel’s set 
was using the “A” battery for filament 
supply (instead of a part of the filter, as 
planned) and, with a show of pardonable 
pride, he produced his trickle charger, tilled 
the jar with the acid electrolyte and said; 
“Now Dad, no more battery trouble for 
vonrs.” 'flu* old man replied, “I haven’t any 
battery trouble whatever; but if this de¬ 
vice will make it any better, why, go ahead.” 

Bill disconnected the plug which fed the 
power board, connected the trickle charger 
to the battery terminals and plugged in his 
charger on the direct-current wall socket. 
Soon there was a smell of something burn¬ 
ing followed bv a puff of ill-sinelling smoke 
that brought consternation to all the group. 
Bill snatched the current lead from the wall 
socket and disco mice ted the trickle lends 
from the “A” battery terminals. lie put 
back the power plug — correctly, he thought 
— but he had failed to notice the slot cut 


in one side of the plug which denoted cor¬ 
rect polarity. The set would not function; 
wrong polarity. Boor Bill, how was he to 
know? He didn’t have a voltmeter, nor did 
he know how to get a polarity reading with 
a potato. 

I was hastily summoned by telephone; 
“Dad is afraid bis set is ruined; I’ll give 
you £‘20.00 if you’ll only have the set work¬ 
ing by midnight; please come quick, etc.” 
It was then 11 p.m. There had been a family 
row and a glance at the centre table told 
its own tale; there lay the ruined trickle 
charger — some of the acid had spilled on 
the top of the beautifully-inlaid mahogany 
table, and mother was angry. 

i went over the power-board panel so 
nicely secreted in the cabinet; a touch of 
the test clips on my voltmeter leads told 
me that polarity had been reversed; 1 pulled 
out the power plug, gave it a turn so that 
the slot showed on top, threw on the power, 
turned the dials a hit and the loud speaker 
boomed out. “'lliis is station PWX, Cuban 
Teleplume Co., Havana, Cuba.’* Ihe old 
Colonel was jubilant and vowed never to 
allow anyone to monkey with his set again. 
The old mother asked me if 1 could fix it 
so the colored lights would burn on her 
Christmas tree and in the dining room; 
and I happened to have a “Hemco” Jl-wav 
socket plug in my toolbag which solved her 
problem. On the stroke of midnight I left 
the old Colonel’s mansion with $20.00 in my 
pocket, and listened to the church hells 
pealing forth their message of peace on 
earth and good will to men. 



Sometimes the Service Man's money cotnes easy 
—with the accent on the “sometimes / 1 


A BAD CONNECTION AND A GOOD 
CUSTOMER 

By Randolph C. Michaels 

T HIS story is told for the benefit of 
those servicing old-style sets; and dates 
back to one of the first neutrodynes. I 
was doing radio then in inv spare time, and 
laid my cards widely distributed. I received 
a call from the proprietor of an ice-cream 
parlor, who had a five-tube set. He said 
that lie had brought three service men in 
to look at it. and none of them could fix 
it. Anticipating a real job. I got out my 
ear. 

On arriving, I first proceeded lo test the 
tubes. Finding them 0. 1C, I started to 
check the wiring and transformers by using 
phones and battery. On the third R.F. trans¬ 
former. I got a click on the two bolts hold¬ 
ing the ends of the coil in place; but not 
on the “O’* and “F — ” leads from the coil. 
When I looked at the connections inside 
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Radio Service Data Sheet 




BRHMFR-TULLY MODFL 7-70 AND 7-71 


This receiver includes three stages of tuned 
radio frequency amplification, neutralized in the 
4 ‘ Counter phase'’ manner. To test this part oi the 
circuit, a continuity tester is used to check the 
connections which include, (in the circuit Vl, 
it»r example), L2N, C5, and few turns at the 
Kiid end of LlS. The “micro-in ike s'* or neutra¬ 
lizing condensers (*5, C 6 and C7 ate located at the 
right of the respective tube socket*. The procedure 
of balancing a receiver using the Cotmtcrphase 
neutralizing method will be described. Usually it 
i* convenient to use a vacuum tube with one of the 
lilamcnt prongs shortened >o that the lilatucnt civ 
< tit is open when the grid, plate and one side oi 
the filament are making contact. Now, tune in a 
loud signal, adjusting all tuning controls very 
c ircfully tor exact resonance. Replace Vi with the 
special mix. ( Mways start with the R.t\ stage 

next to the detector). Retime all controls until 
maximum volume' is obtained. The “micro-mikes 
are now adjusted. The Ihisi tool for this purpose 
is a piece of hakclitc rod which has lieen shaped 
to a screwdriver edge. The correct i>osiiion for 
the “micro-mike” of any stage is between the point 
where the signal disappears and that where it is 
again heard. Now, replace the dummy tulx* hy 
\ 3, retime set carefully, and proceed to the next 
stage; working toward the aerial. “Micro-mikes 
l 5, C6 and C7 are located underneath the chassis, 
directly hcncath the holes in the aluminum plates 
or shields. Condensers CIA and C8 are circuit 
balancers; C8 is another “micro-mike” adjusted 
(tor maximum volume) with the insulated screw¬ 
driver. Cl \ is operated from the panel as a 
‘'sensitivity'* coni t ol. 


Tube laxout of 
the /?■/ “7 70” 
and “7-71. ’ 


This receiver is designed to operate at a line 
potential of 115 volts, and the resulting tnln: vol 
tages at this line value arc given in a table below, 
li the line potential is below 100 volts, the power 
pack will not function properly and hum will 
result; the plate reading of VI, V2 ami V3 will 
fie about 135 volts. 

The electrical values of the units in this receiver 
are listed he low: 

Resistors R2 and R3, 40 ohms: K4 8 ohms; R5, 
770 olnns: KG. 4.000 ohms; R7. 1.700 ohms; R8, 
34,100 ohms; 1\9, 1,125 ohms; RJ0, 3 meg.; Rll, 


o 




o 

vs 




V7 

V4 

V 3 

\!Z 

V6 

V4 

o 

o 

o 

o 

o 


1.540 ohms. Condenser C9, 0.25-mf.; CIO, 0.25-mf.; 
Cl l, 0.5-inf.; 02, .00o-mf.; UI3, 0.5-nif.; U14, 
.00025-mf.; 05, .OOi-mf.; (To. Obrnf.; 07, 

.00025-mi.: CIS, 1 mf.. (400 V.); 09, 2 mf., 

(400 V.); C-0, 2 mf.. (400 V.); C21, 1 mf., 

(I GO V.); C22 1 mf., (400 V.); C23, 1 mf., 

(400 V.); C24, 1 inf., (400V.); €25, .00025-mf. 


A special design is followed in the construction of 
Al'Tl; the primary is tapped, the smaller portion 
having the correct impedance for the phonograph 
pick-up. 

Terminals for the reproducer arc indicated in 
ihe schematic circuit as US. 

A FIT, AFT2, A FT3 and ClG arc housed in a 



C9, ClO and Cll in one case and C13 in another 
(< 9 and ClO have Muc leads and Cll has brown 
leads, and C13 lias a yellow lead), are mounted 
on AFT shield can, aliovc lugs 9, 10 and 11. 

The “resistance network” of the “Power Con 
verter,” as the current supply unit is called, has 
its return circuit to “11—” completed through the 
internal resistance oi* the tubes, instead of through 
an external resistor. 

If a magnetic reproducer or separate!y-excited* 
field dynamic is used, “jumper” connects posts A 
and I* in power pack; when a high-resistance*Held 
dynamic reproducer is used its field Coil may be 
energized by connection to posts A and L>, “jumper** 
then shorting CH2 by being connected to posts A 
and C. 

The Color Code 

I -Green, VI, V2 and V3 filament supply, 1.5 volts; 

2— Green, same as al>ove; 

3— Red, Filament supply for V4, V5 and V9; 

!— Red, same as above; 

AT Iluw, filament of V6 and Y7; 

6— Yellow, same as above; 

7— White, “R-F* power; 

S- -Green, “II-p” for Y5; 

9— Ilrown, “B-f s * for Vl, V2 and V3; 

10— Blue, “l?4‘* for Y4 (detector); 

11 — Yellow, “B—*’ and chassis ground. 


Typical Voltage Headings 


Tube 

Tul>c 

\*ohagcs 


Plate Current (Ma.) 

No. 

Typo 

“A** *‘B“ 1 

•C” 

Normal (Grid Test) 

Vl 

26 

1.4 150 

9 

5 12 

V2 

*26 

1.4 150 

9 

5 12 

V3 

*26 

1.4 150 

9 

5 12 

V4 

5 27 

2.1 60 

0 

2 2 

V5 

*27 

2.1 150 

8 

5 

S 

VC 

71A 

4.9 150 

30 

18 

41 

\7 

71A 

4.9 150 

30 

IS 

41 


single shield can, the connections being brought to 
sotdcriug lugs. They arc represented in these 
columns by the numerals one to fourteen in small 
circles. 

The panel switch marked “Tone Control” func¬ 
tions hy shunting the secondary of UTl with CT5 
and the primary of AUV2 with Cl . Normally, 
tlitre is a shunt capacity of .00025-mf. connected to 
the secondary of Al'Tl; it is C 14. One side of 
the secondary of AI*T2 is shunted by Cl7, the 



purpose of which is to eliminate oscillation of the 
push-pull circuit due to variations in tul>cs when 
purchased or during the life of the i>owcr tubes. 

R10 and Rll arc tubular resistors connected at 
the tube sockets. 
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the coil, I found the nut had loosened 
slightly; ami the lug vms perfectly centered 
around the bolt, without touching either nut 
or holt. 1 tightened the nut, and the set 
worked like a charm. 

The owner did not ask me what mv 
charge was; but handed me five dollars for 
my fifteen minutes* work and called it 
square. This proves that connections are 
not always as good as they look, and that 
real service men are in demand. 

(We think that real service customers like 
the gentleman. described in the story are 
even more hi demand. — Editor.) 


“NAILING DOWN” THE HUM 
By J. E. Bourke 

D URING lonely watches at sea, with a 
pair of phones on my ears for six to 
eight hours at a stretch, your magazine has 
helped to pass away the hmelv hours. I am 
now getting oft the ship to look for a serv¬ 
ice job ashore again; and I honestly believe 
that your magazine gets home to the service 
man better than any of them. 

Like most of the old-timers, I have had to 
perform a lot of “wrinkles** to keep a radio 
set working; hut like most of the others* 
thought nothing of them at the time. The 
only objective was “It must work.'* IIow- 



Fi*. 1 

An emergency repair with which every radio 
man should be familiar. 



Instrumental connections for determining the 
conductivity of the earth at any given point. 

ever, here is one that you and thousands of 
others know, undoubtedly. 

On the voyage lo Australia, about three 
months ago, we ran into a heavy electrical 
storm; and the junior on watch did not 
“ground** the antenna. At two in the morn¬ 
ing, I was called to see why the receiver 
was dead. After a while, I found that the 
lightning had burned out all the primaries 
in the entile circuit, of both the U.F. and 
the A.F. trails formers— a very peculiar hap¬ 
pening and one that will never happen again. 

Mv cure was Hie old-time favorite; that 
is, a .002-m f. condenser and a 100,000- 
ohm resistor in the primary circuit of each 
of the disabled transformers, as sketched. 
With this arrangement, we were able to 
copy nearly as well as before; and got all 
the press and weather reports, during the 
remainder of the voyage. (See Fig. 1.) 

Here's another; while employed ashore in 
the service game, I came across a case where 
two employees had been discharged because 
they could not satisfy an irritable customer 
who complained of an A.C. hum. Like most 
of them, lie wanted his money back; and 
this was well nigh impossible, for it had 
been a cash sale. So I was employed and 


given this job for a week, to fix him up. 
The set was a Stroniherg-Carlsoii of an 
early A.C. type, with separate “IV* supply. 
After two days of trying all conventional 
remedies, my remedy was as follows: 

I drove three ten-peimv nails in between 
the laminations of the power transformer, 
and away went the hum. (No matter how 
tight the binding straps were taken up, they 
did not tighten the laminations at these 
two points.) And, so, I was permanently' 
hired, until I got the sea fever again. 


THE “LACK OF VOLUME’* 
COMPLAINT 

By Delbert Myers, A. I. R. E. 

AXV complaints of lack of volume in 
receiving sets, which have been in¬ 
stalled for a year or so, may be traced to 
carbonized or grounded lightning arrestors. 
A set limy test perfect on the bench, yet 
give scarcely any volume at the customer's 
home, where the aerial is grounded through 
an arrestor. 

To test for a ground in the arrestor, take 
your continuity tester (headset and bat¬ 
tery), loosen the aerial and ground leads, 
(Continued on page #18) 



Using a voltmeter as an ohm-meter, to chock 
the contact between aerial and lead-in. 



The Service Man’s Open Forum 


EMERGENCY REPAIRS MAKE GOOD 
WILL 

T HE October issue has just arrived, 
and I wish to take this opportunity 
to congratulate you on the Service 
Data, particularly on the fact that 
I he constants arc given to the diagram. To 
the service man, wlm is really interested in 
his profession, this information is important; 
as it very often enables him to make a diag¬ 
nosis; when without it, that set would have 
to he laid up until parts could be obtained 
from the maker. This usually entails consid¬ 
erable delay; and, even when local sources 
of supply can furnish the necessary parts, 
it often happens that the call for service 
will come in the evening, or on a Saturday 
night. By replacing the defective part, even 
if it must be by an external connection, the 
set is kept in operation over the week-end; 
and this is worth much in good will to the 
service man and his shop. 

B. B. Alcorn*, 

Kcw Radio-Electric, Inc., 
Kew Gardens, L. I. 

(It must be admitted that the receiver 
7 chirh is most satisfactory to service is the 
one which the service man will recommend; 
and service diagrams are no small factor to- 
7 card reducing the labor of servicing .— 
Editor.) 


ON PAGE 309 

Js a blank which every Service Man 
should fill out, for his own protection 
and advancement. II you can qualify, 

“DO IT NOW” 


A REPROOF FOR THE QUICK 
REPAIRER 

EING an old reader of your magazines, 
from 1908 on, I am giving you a call¬ 
ing down for letting rubbish like “How a 
Service Man Does It” get into the October 
issue of Radio-Craft. This should be en¬ 
titled “How Not to Do It.** It*s nothing 
but a botch job and fixing (?) transformers 
in the manner shown will lose some good 
customers. A transformer repaired in this 
maimer will give very poor results, if any. 
The maker of any transformer counted those 
turns, if he made it properly; and he did 
not put in a few dozen extra for luck. 
Forming an arc will, ten chances to one, cut 
out more than a dozen turns and prohahlv 
cause a ground. I think this kind of fixing 
is taking too many chances with the cus¬ 
tomer's set 

I have been repairing all kinds of electri¬ 
cal machines since 190G and, in the days long 


ago, when transformers cost real money. I 
fixed them when burnt-out by rewinding. 
Now I seldom do this; it is cheaper to in¬ 
stall a new one and credit the old one to 
loss. 'Phe same applies to condensers, etc. 

AVlien I go out to do repair work, I take 
a repair kit with a little of everything in it—• 
condensers, transformers, etc., depending on 
the type of set I am going to inspect. If a 
transformer is burnt out, I install a tem¬ 
porary one, using spring clips, until a dupli¬ 
cate is obtained, if I have none on hand. 

It would take an awfully long letter to 
tell of all the thousand and one things, short 
cuts, etc., I have learned in the past twenty- 
three years; hut, to sum up—-to test and lo¬ 
cate faults in a radio receiver or any other 
electrical machine—all you need is an ounce 
of common sense and a certain amount of 
electrical knowledge. 

I wish you the best of health and success. 
My greatest desire is to see something in 
Radio-Chait by Mr. Tesla, the father of 
radio and to my mind, the greatest inventor 
and scientist the world has known. Where 
is lie? 

A. IT. Mattiikws, E.E. 

4fi De La Rondo, I.imoiht, 

Quebec, P. Q., Canada. 

(Mr. Mat there's* praise , in this case, pleases 
(Continued on page .T19) 
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On the terminal strip of this receiver are 
mounted: the power-cable lugs; the grid leak anil 
condenser: the dctector-platc by-pass condenser; the 
two center-tap resistors; and the 600-ohm ami 2500- 
ohm “C-bias” resistors. 

A special input circuit is used on the Stcinitc 
receivers, for the purpose of obtaining sensitivity. 
The circuit acts as an autotransformer when the 
antenna lead is connected at the junction between 
1.1 and Cl. The* purpose of lx 1 is to complete 
the D.C. path for the grid bias. 


F.ach unit of the four-gang condenser has a 

capacity of 380 mmf., maximum, and 30 mmf., 
minimum. The secondaries 1,3, L6, 1,9 consist 

each of 87 44 turns of No. 30 enameled wire on 
a tu!>c Ij^'ittch in diameter. They are connected 
in scries with the balancing coils (1,4. 1,7, L10) 
which are wound with 32 turns of the same size 
wire; they are placed at the low potential ends of 
(tic secondary coils, and hi non-inductive relation. 
The primary coil, placed inside the main secondary, 
consists of 24 turns of space-wound No. 38 ad¬ 

vance wire. 

When the volume control R4 is turned entirely 

“on” in a clockwise direction the bias on the 

K.F. stages is normal (600 ohms in the cathode 
leads); turning this control to its maximum counter- 


STEIN ITH 50-A AND 102-A 

clockwise position cuts in 75.000 ohms additional. 
The resulting biasing potential is sufficient to reduce 
the plate current to nil: and even powerful local 
signals arc cut out. 

The output transformer matching Y6 and Y7 to 
the moving coil of the dynamic reproducer is built 
into the reproducer. The primary winding lias a 
resistance of 285 ohms between center tap and 
each end. The secondary winding matches the low- 
icsistance voice-coil. 

The power pack of this receiver is built on the 


unit plan; whereby, if one unit is defective, it 
can be easily removed and another substituted in 
its place. Some difficulty may l>c experienced in 
removing the chassis from the Model 102 unless 
the following procedure is followed. First, remove 
the two screws with which the "Radio-Phono” 
escutcheon is held in place. Sufficient slack has 
been provided in the leads so that it is |>ossil)le 
to raise the escutcheon assembly, turn it on edge 
and pass it down through the hole into which it 
fits, permitting its removal as an integral part of 
the receiver chassis. Second, no attempt should 
be made to rcino\e the receiver chassis from the 
shelf to which it is attached until the shelf has 
been removed from the cabinet. The shelf with 
chassis attached can be readily removed by with* 


drawing the four screws which secure it to the 
cabinet, permitting t he entire assembly to be 
pulled out from the lack of the cabinet and mak¬ 
ing easy access to the six Ijolts which secure the 
chassis to its supporting-shelf. 

If tlie volume control does not function. Con¬ 
sideration of the schematic circuit indicates that 
the trouble may be due to a shorted C2 or C3. 

If the transformer’s filament windings for \ 4- 
\ 5 Y8-Y9 are making contact or dashing over, 
resistor R2 (situated under the terminal strip and 
colored red) will be burnt out and consequently 
show an open circuit, or no “C” voltage on the 
grid of \ 5. The remedy for this condition is to 
remove the transformer from the power pack and 
substitute another. Only early models should re¬ 
quire this repair. 

The phonograph turntable should rotate at the 
standard speed of 78 r.p.m. 

Any hum which may develop is ordinarily trace¬ 
able to the detector; particular care taken in the 
selection of a detector tube when first setting up 
the receiver will result in best operation over an 
extended period. 

Variation from the standard circuit to include 
connections for the phonograph-radio switching ar¬ 
rangement on the 102- A is illustrated; the schem¬ 
atic is laid out to correspond with the view of 
the switch escutcheon, which is a rear one. 

The aligning condensers of this receiver, shown 
in the uarts layout, are not shown in the schem¬ 
atic circuit. 

Line voltage tap colors of pack are; red, 90; 
white, 100; blue, 110; green, 120. 


The average voltage readings (as shown by a 
standard set analyzer) for the 50-A and 102-A are 
given in the table which follows; 


Readings of Tester with Test Plug in Socket of Set 
Tube out 

of Tester Tube in Tester {Volts) 


Tube Tube 
Xo. Type 

O'olts) 




Xor- 

mal 

Grid 

Test 

VI 

*27 

2.75 

13 1 

2.45 

125 

6.5 

Milliampcrcs 
4.25 13.0 

V2 

'27 

2.75 

134 

2.45 

125 

8.7 

5.0 

14.0 

Y3 

*27 

2.75 

134 

2.45 

125 

8.7 

4/8 

13.6 

v 4 

'27 

2.65 

92 

2.40 

32 


2.5 


V5 

■27 

2.65 

144 

2.40 

118 

8.2 

3.6 

9.0 

V6 

’50 

7.7 

355 

7.40 

310 

51.0 

36.0 

98.0 

Y7 

*50 

7.7 

355 

7.40 

310 

51.0 

36.0 

98.0 


These values were determined with a line-voltage of 
110 and with the line-voltage tap on the power 
transformer set at 110 V. (Volume Control posi. 
tion “Max.”) 



Pozvcr-fack farts layout and reproducer connections of the Stcinitc “50-.1” and “102 .4.” 
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Servicing the Freshman 
" Model N ” 

In this article, the second of a series, Mr. Weiler not 
only goes into detail about the work of checking uf) on 
the receiver named, but gives many hints of general value 

By HAROLD wi:ili:r 


T HK second receiver to Be described 
is the Freshman “NV 1‘liis model 
has an untuned antenna stage; being 
untuned, this tube amplifies every¬ 
thing and it is claimed, by some technicians, 
that its use results in greater broadness of 
tuning and increased interference from 
Static. However this may he, tlie eoiineetion 
serves excellently to prevent the variations, 



Schctnatic circuits of two simple test units which 
will Ik valuable in the serv ice man's hit. 


always found in antenna installations, from 
reacting on the tuning* circuit; which would 
unbalance tlie circuit resonance at certain 
points in the tuning range. 1’he untuned 
stage is followed by I wo of tuned radio- 
frequency. using *20 tidies stabilized through 
the u>e of the “l.qu phase' method of 
neutralization (the stabilizing resistor is 7B0 
ohms, tapped at 1150 ohms. It is to I his tap 
the '*1> + ** (animation for 'that particular 
tube is mode. There are three of these 
stabilizers); a tuned detector, using the 
grid-lea k-und-coiiden.se r method of detec¬ 
tion; and, finally, two audio stages, employ¬ 
ing a ’20 for tin* tirsl and a *50 for the last. 

Now we will get down to the real analysis 
of the set. If there is a loss of selectivity 
it can be attributed to too long an aerial. 
T‘he remedy is to shorten this. Dcfeclive 
tubes, also, may cause broad tuning, and 
the remedy is to replace with others having 
proper cliaraeterislies. 

A condenser which shorts in one or more 
positions may cause the broad-tuning cfleet, 
in a gang control; and Ihc remedy' is Id 
bend the plates which touch, until they clear, 
or else replace Hie variable condenser. For 
test of a shorted volume control, use tin* 
continuity tester shown in Fig. 2; if tin 
short is visible, repair it. So much for the 
sclectivity p rol ilei u. 

The “Alcohol Rub’* 

If the set is noisy, use apparatus described 
in Fig. 2. Pi it lead “A” on antenna post 
and lead “LP on ground post. Rotate 
volume control. If there is noise in plumes. 
Clean arm and resistance strip with alcohol 
Or whiskey ; preferably, the former. (This 
may “soumr like a joke, but it isn’t. Ask 


a eiisioiiier if In: has any alcohol you can 
use, and he will probably olVer liquor—which 
he has had for "medicinal” purposes, of 
course.) Next, put lead “ V 1 mi grid post 
of ‘27 socket. If noisy, replace the T-meg. 
leak (although, before replacing try con¬ 
denser alone—without leak.) The detector 
grid condenser has a value of .000*2.inf. 

To test transformer primary in lirst audio, 
I>iit lead “IP on terminal marked 1 in Fig. 

• h and lead “A” on plate post of ’27 socket. 
For primary uf second A.F. I rims former, 
change "IP lead to No. 2 in Fig. and put 
lead “A** on plate post of first audio socket. 

I or secondary of lirst audio, place "IP lead 
on ground post and lead *‘.V’ on grid post 
of lirst audio socket. For second A.F. 
secondary, leave '‘IP on ground and put *‘A M 
on grid post of second A.F. socket. If there 
is any noise in phones during these tests, 
take the defective unit out and heat it curc- 



Fitf. 3 

Layout of the "Model A"' and its power pach, 
indicating numbers of terminals mentioned. 


fully on a slove; this should drive out mois¬ 
ture. If l:hc transformer is still noisy, 
replace with a new one. 


To lest for open transformers. voIiiiim 
control, grid leaks, or shorted grid eon 
denser, use same procedure; but lest with 
the continuity tester shown in Fig. I. 

Occasionally we get a “snap”; that is, ■ 
service call which is very simple, such as for 
a dial liglil which fails to do its duty. 11 
the lamp does not light, it may be due to 
three things: (a) a bulb which has run its 
limit (h) a bnrnt-ont 22-olnu series resistor 
(remedy, repair or replace); or (e) exces¬ 
sive voltage due to a shorted series resistor 
(remedy, remove short or replace with an¬ 
other resistor). As an emergency repair, t 
‘Ja-ohm rheostat may be substituted 

Power Pack Tests 

Now to the power pack. If vonr *27 does 
not light, put lead “A” of continuity (Osier 
on No. B terminal in Fig. i, and “IP* lead 
• m No. I. The meter should show a reading. 
If none of the radio-frequency tubes light, 
put “A” lead on No. Ft and “IP lead on 
No. 11; meter should register. If first audio 
is unlit, put A on terminal 5 and 1» on ter¬ 
minal (i; reading should he obtained. If Y»U 
does not light, put A on 7 and U on R. So 
much for the filaments. 

Grid and Plate Potentials 

If no grid-bias reading is obtained oil the 
R.F. tubes, “A” lead (if Fig. 1 tester goes 
on No. 15; "IP on ground end of U.F. trans¬ 
former which does not show a, bias voltage. 
Hack of conliimily indicates a poor connec¬ 
tion on coil or else, the 500-ohm grid-bias 
resistor is “shot.” No bias on lirst audio 
calls for lead “A” on No. 10 and “IP* on 
grounded condenser can. If no continuity, 
replace 1.800-ohm resistor (this is the black 
spaghetti-covered lead on condenser can). 
No bias on ’50 tube is checked by “A” on 


Fill. 4 

Charts such as this one, 
which is tilled out with 
the read in as obtained 
from actual analysis of 
a “Model Nare very 
useful as a ft it id C to the 
characteristics of a set; 
and a writs able record to 
bi on suited in case of a 
subsequent call. Such 
charts are obtainable 
ff’om the manufacturers 
of set testers, at a lozv 
price in quantity. 
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Fig. 5 


I lit' I rishman “At odd \ and its p >.(Vf ptii'l:; f/u* n «.'/ the itrmina/s shoteii lu re may b . iViiifiiri J ir/f/i f/aif in- f/ic diagram of the layout th 

preceding page, the capo cities and ratings ,tf the condensers in the poztx'r unit are rhmen opposite each, respectively, at the left. Mote the special 1800- 

ohm resistor lead shoicib here. 


No. IS ami “ IV* on grounded tormiiial of 
icsislor shown as 23 in Kip 3. It' defective, 
it is to be replaced with a punt 1.500-olmi 
unit. 

Tilt! 4t lV* potentials arc next checked. If 
test slums no voltage on the detector* wlicn 
tested with the high-resist a nee voltmeter 
connected between 0 and I, it should lie 
followed bv connecting the eoutirmitv tester 
between 24 C* ami 2l/>; “A* on the former 
and **15*’ on the latter. If open, replace with 
3,30il-ohni resistor: if deteetnr readin , is too 
high, this portion is shorted. In ease of no 
K.F. or lirst A.F. voltage, test between 23/? 
with \ and 2lG’ with 15; if open, it is the 
(h<ih(i-oliin resistor which has gone. If detee- 


tor portion or lirst \.l section is shorted, 
get an |K,)00-oiini (net) resistor, t ipped at 
1,500, 9,300, and 15,900 ohms. 

The eorulenser bank consists of one 1-mf. 
( f.OOi)) section. No. lb; one -I-inf. (2,500) 
No. 17; one 1-nit. (1,000) No. 18; one l-mf. 
(1.000) No. 19; one 0.25-1 1 if. (500) No. 20; 
one 0.25-mf. (500) No. 21; two 2-tnf. 

(J.000) Nos. 22 and 20. (Figures in paren¬ 
theses are the working voltage ratings.) 
list with “A” lead on an) of above num¬ 
bers and “15" on the grounded terminal of 
condenser can, after removing all “-f- * leads 
from the condensers. 

'IVst from plate of ‘81 to ground to check 
high-tension t runs former, using “A" and 


“13" leads to test elmkc; ‘ \ ‘ had on “F — “ 
post of ‘ 81 ehoke. and “15 * lead on No. ft 
of Fig. 3. 

Color Code 

The color rode used in this receiver is as 
follows: (Note that while an ,-V.C. circuit 
his, of course, no polarity, sockets are 
often marked with dislingnishiug letters.) 

First It.I*. “F ’’* post, him* and white; 
first It.F. 4 T-f‘* ( \.(\ voltage. I.M), blue; 
detector (2.25 volts) green: first A.F., (1.11 
volts) hlaek and red; second A.l'. (5 volts) 
yellow. I lie plate circuit includes the nega- 
ti\i or “if* of Fig. !>, which is black; No. I 
(55 volts) is brown: No. 2 (110 volts) is 
red; No. 9 (350 volts) is red and green. 


Reproducers and the Output of Power Stages 


I N estimating how many speakers may be 
employed with a power amplifier for best 
results, the engineering stalV of the Itadio 
Itcecjdor ( ompanv. New York, suggests that 
three-quarters of a watt be allowed for each 
magnetie eone. two to four walls for each 
dynamic eone, and live to eight watts where 
an air column is used with a dynamic unit. 
This energy is, of course, in terms of umlis- 
iortrd output from the amplifier. 

To make this practical, it may he pointed 
out that the undistorted maximum output of 
a *71A tube with 180 volts on the plate and 
43 on I he grid (A.C. operation) is 700 milli¬ 
watts, or about three-quarters of a watt. 
That of the M0 tube with 325 \olts on the 
plate is twice as great—a watt and a half— 
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and this is slightly exceeded by the new M > 
with 250 volts “ 13'* and 50 “C.** The '50, 
tlie largest of receiving tubes, has a. watt anti 
halt at 300 volts plate; two and a third 
watts at 350; three and a quarter at 300; 
ami more than four and a half at the maxi¬ 
mum of 450 volts with a grid bias of 83. 

When two matched tubes of any of the 
types described above are used in push-pull 
tin* level of iiHtfistorfed output is more 1h n 
doubled: because the tubes working together 
in Ibis circuit mutually correct certain causes 
of harmonic distortion. The output of the 
two tubes, therefore, may he computed for 
this purpose as 2.8 times that of one only 
or, say, about two watts for two *71A\s in 
push-pull. 
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Operating Notes for 
Service Men 

An article full of practical hints on the different characteristics of 
various models, gleaned by a sendee nian of wide experience. 
Over a dozen makes of sets are described. 

By BERTRAM M. FREED 


R ECFXTLY the writ it lias Imt) t tic 
experience of installing a Victor 
Combination in an apartment’ house 
on West Km I Avenue, New York, 
where direct current only was available 
This was utilized by the use of a converter 
to give an A.C. power supply; an un¬ 
grounded clioke-nnd-coiidenser filter; two fl¬ 
int. condensers, in series and shunting the 
line with a choke in each line—grounding 
center tap to chassis or ground increased 
the hum—was placed after the converter, in 
the line to the set. It was found impos¬ 
sible to operate the set, when an aerial 
about a hundred feet long was used, lie 
cause of the tremendous noise pick-up. With 
a sensitive loop set this interference could 
he detected on the roof (strongly, near a 
water tower) and (weakly) down into the 
court where the lead-in was installed, but 
principally within 11 it- building itself. 

The outside interference was eliminated 
by the erection of an aerial MM) feet Iona, 
suspended (away from the offending water 
tower) between the building in which the 
set was installed and the water tank on 
the top of a 20-story apartment house, some 
distance away. The aerial was elevated 
about 200 feet, and was free and clear of 
obstructions. The interference in the court 
was taken care of by using for the Icad-iu 
shielded wire, grounded at both ends. ( \l- 
though this, to some extent, by-passed the 
signal, it acted to a greater extent as an 
interference shield.) 

However, interference on the 1 nicer leave- 
length# was still strong. The interference 


stopped entirely when the A.F. amplifier 
was switched to ‘‘phonograph,” or when the 
antenna was disconnected (the latter test 
eliminated the converter as a source ot 
ti*oublc) ; touching the antenna post brought 
in a powerful local, faintly, hut the inter¬ 
ference came in still stronger, mid a coil 
of wire dropped on the floor, with an end 
connected to the aerial post, greatly in¬ 
creased the noise pickup; apparently it was 
an inside proMem.) The converter was 
placed inside i closet, opening into another 
room; and duplex lead-sheathed wire was 
run to the set for the D.C. power switch 
and the A.C. supply. .Another filter was 
put in the \.t\ line ahead of the converter; 
so that we now had one filter for the D.C. 
and another for the A.C. These changes, 
the result of many tests, helped a great deal; 
hut noise on tin* tmeer icavelenaths was still 
very strong, and the short-wave stations 
were hardly audible. 

After much labor and experiment, a solu¬ 
tion that solved 95% of our interference 
was found. The lead coming from the win¬ 
dow to the set ran through a large room, 
a foyer, and then through another large 
room to the set. It was determined that 
the noise was being picked up in the room 
housing the receiver: and the only one in 
which it could he placed. The inside lead 
was pulled up; and in its place there was 
brought from tin* window to the set a double 
twisted lead, one wire of which was 
grounded at both ends. This eliminated 
practically all noise, ami the lower-wave- 
length stations came in loud and clear. 



Fig, 1 

In this circuit of the Stromberp-Carlson Model 403 and 403,4 Audio Pozcer Pack is illustrated the 
connections of the Models 523 and 734 particularly referred to by the author. 
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CARBON RESISTORS BEFORE CHANGE. 
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’60 AND'45 TUBES 


CARBON 
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CARBON RESISTOR — 3350 OHMS 
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CARBON RESISTORS AFTER CHANG r 


Fig. 2 (top) Fig. 3 (hottom) 

The original connection of the Radiola "44 
pozccr pack above: the later connection is 
shozvn belozv. 


Set Peculiarities 

The St rnmherg-Carlson “5*2:1" ami also 
the "7:11” radio sets have one choke, M>, in 
the posit ree side and two, 1.5 and Mi, in the 
negative lend of the power pack. (Fig. 1.) 

The choke 1.9 is the plate choke located 
in the plate circuit of the output tube and 
passes the direct current consumed in tin¬ 
plate circuit of the output tube. (’8 is the 
speaker coupling capacity feeding into the 
speaker through the audio filter Oh C7, L8. 

With the \twater Kent ‘‘MDC,’’ sharper 
timing and greater pick-up may he secured 
by cither shorting or removing the resistor 
in the plate circuit of the first R.l*\ ampli¬ 
fying tube, which is located near the tube 
and the antenna coil. 

The Sparton “:J01DC** employs six ’*27 
tubes, just as does the \.C. model; il con¬ 
sumes 180 watts. 

The* TTosch “48DC*' employs the same tubes 
as the “48AC" except in the output stage, 
where flu* former uses ’71 As. 

The St romberg-Cnrlson “(»:15” lias con¬ 
densers across the A.C. input line; cheek 
these if the line fuses blow. (See Fig, 1, 
which shows a similar connection.) 

The new Radiola “44" and ‘‘UP* receivers 
use three *218, one *45, and one *80, The 
“power detector” is resistance-capacity- 
coupled to the single ’45 stage of audio am¬ 
plification, In earlier shipments these sets 
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l ift. 5 

‘.ILf C” six-volt tube-supply unit of Tada types “Sod ’ and ■’82-ffV illustrating <m 0 / the 

1500-»»i/. <//v tv/u/ci/jur. 


included a resistor strip in tin: power pack. 

I he connections to which were not correct 
for best results. The connection employed 
in the curly models is indicated in Fig. 2. 
The tin proved. onanpement in Fig;. 3, 

“Plays, hut Lucks Volume*’ 

In Fig. T is illustrated a peculiarity of the 
Bosch ”28*’ and “29.'* Hesistor It 1 is the 


usieil grid leak; it2 i> a plate voltage Con¬ 
trol resistance. The nistoiner will report, 
"My set plays, Imt there is no volume.” 
Look for an open circuit in this resistor. 
It is pointed out that this 50,n<K)-ohm re¬ 
sistor reduces !><) volts to the value re¬ 
quired for the detector tube, bring con- 
nerled from the "B-f-' terminal of the tirst 
A.I**, transformer, to the ** fH> V" .supply 


lead, the remainder of flic resistors bring 
in the park. 

When making continuity tc*ts oil the Ma¬ 
jestic "!>]“ amt ••02*’ repairmen should not 
he disturbed hv the ft)!)-volt reading on the 
’27. This tube functions as a power 
lor. .‘{UP volts is the correct potential read¬ 
ing at the tube socket. 

Sonora receivers which "oscillate:** that is. 
have an oscillating ILK. .uuplitier stage, 
• in lie cured by connecting a I-inf. con¬ 
denser from the ILK. "B-p*’ terminal, to 
ground. 

When testing Philco. Silver-.Marshall and 
some other receivers with dxnaiuic speakers, 
look in I he rrprottneer housimj for the out¬ 
put transformer, inste d of near the push- 
pull tubes in tlie set chassis. 

Fada makes an *‘A ILL” power supply 
unit using Hirer .Klkon, 1500-tuf. "dry” con¬ 
densers in the " filter system (Fig. a). If 
a very bad hum is heard in installations 
using this paw < r unit, check the "dry” con¬ 
densers, ( I, ( 2. C’k The trouble is most 
convcniciilIv cheeked by disconnecting one 
eondeiiscr after the other, until the bum 
suddenly drops. As the hum is te>$ with 
all the condenser# out of the circuit, than 
with a single defective condenser in circuit, 
I he loc lion of I he defective unit is simple. 

Ihe New Vidor sels have a very low 
hum heel. Consequently, art excessive hum 
instantly indicates a fault in the receiver. 
Cheek up the 2,000-ohin resistor between 
the cathode of the detector (’27) and 
ground. If this is open, yon have located 
the cause of tlie hum. 

(Continued it a putjt -TIP) 


Prescriptions of a Radio Doctor 

By PAUL L. WFLKFR 


W 11LN testing plate voltages on 
AX\ tubes, the mistake is often 
unde of placing the meter across 
the snppttf in order to deter¬ 

mine the plate voltage. I his reading docs 
not give the true plate voltage; instead, plate 
milage plus the grid voflupe will he regis¬ 
tered. To obtain an accurate inca>nmueitl 
"I flu: plate voltage, it is necessary to con¬ 
nect Hie meter V between the plate terminal 
of the tube socket and either hlametd ter¬ 
minal ("X * 5 type of tube or the cathode, in 
• i "Y”-ttfpe Itthe) as illustrated in Fig. I. 
The reading is then I lie. total voltage, ho iaits 
tin voltage ‘‘dropped*’ across I be “('-hi.is*' 
resistor. 

A recent experience with i IImncr-Tnlly 
receiver illustrates n condition prevalent in 
many installations. The receiver in ques¬ 
tion employs typc-*2b lubes. flie.se tubes 



Fig. 1 Fi«. 2 

left' Obtaining correct plate-volt age reading. 
Right: Balancing reduced filamctit potential. 


Were changed in the receiver and Ihe hum 
increased to an annoying level. fin: most 
frequent source of such trouble is lack of 
balance in the filament circuit. This re¬ 
ceiver made use of a fixed filament shunt re 
sist nice with a fixed centre tap. In \ icw of 
the fact that circuits and lubes are di tie rent, 
Ihe fixed eentri l ip resistance does not al¬ 
ways fulfill balance requirements. 

The filament shunt resistance in use was 
re pin end with a variable centre tap clement, 
which was then adjusted for minimum hum. 
flu setting was decidedly nil' centre. Such 
conditions exist in many receivers and we 
suggest that fixed cent.re tap resistances asso¬ 
ciated with the filament type of A.(\ tube 
he replaced with a variable cent re tap unit, 
flic same applies to systems which involve 
centre tapped transformers. These centre 
taps are loealed iceording to Hie number 
of turns in the winding and are not always 
the electrical eeiilre. \ variable centre tap 
resistance when correctly adjusted lor mini¬ 
mum hum will iiivariahlv afford superior re 
suits. Fixed centre tap resistances are not 
required with Ihe cathode type of \. tube 

o v ; ») 

I Ilf rrsistnr vulitrs in tlif tli.i- 

gram are as follows: It I, It2 and I Li, 77D 
ohms: It I and IL5. S ohms: ltd, 15 ohms; 
117, *1 megs.: US, M) ohms: lt!>. iUMM) ohms; 
HJU, 5,500 ohms: It I I, t.ooo ohms 

A filament transformer with a 7'/.-vnll, 
winding had, in an emergency, to hv; used 
for lighting two ’71A tubes. In order to 


cut the voltage down to •*>, a resistor It was 
placed in series with each secondary lead; 
if onl\ one resistor were used in series with 
one of the leads, the electrical balance would 
he destroyed. The two ’71-A tubes draw- 
half an ampere of current and the resistance 
required in each leg is 2.5 dims; since the 
drop required is 2.5 volts at a ampere. 'This 
method is shown in I ig. 2. 



Fiji. 3 

The necessity for the schematic circuit zvheu 
servicing receivers is obvious a nth a 
such as the use of resistor 7 above, in the power 
pack of the BrcmcrTully "8-20-/L 0 
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A Complete Portable Radio 
Testing Laboratory 

Part I 

A two-part story covering the construction of an excep¬ 
tionally complete circuit analyzer and instrument tester. 
Parts used by the author are listed , but electrically equiva¬ 
lent units may be substituted by the constructor. 

By GEORGE C MILLER, Associate, LR.E. 


A FTER trying practically every fac¬ 
tory made radio sol and tube tester 
the author has completed a model, 
k in faet several models which have 
been sold to service men, and have proved 
extremely satisfactory in every respect. 
'These units incorporate all the features 
found in numerous individual set testers— 
but not available in any one particular unit. 

The testing unit has been conveniently 
assembled in a traveling ease measuring 
1(» x 11*4 inches outside dimensions and 7 
inches high. The case is bound in leather 
and the corners bound with brass angles. 
The case itself is made of 3-plv veneer, 
which is both durable and light. After 
using this kit for nearly a year (four others 
are in other men’s hands), I have found 
it perfeet in performance every hour 
of the day. A close examination of the cir¬ 
cuit will reveal many new and interesting 
features, seldom found in conventional set 


testers. The circuit includes innovations 
from all makes of testers on the market, and 
several additions. Any service mail making 
this tester will never regret the financial 
outlay. A few of the features incorporated 
arc: tubes can he tested under actual operat¬ 
ing conditions; 750 volt A.C. meter for test¬ 
ing power transformers, etc.; three other 
A-C. voltage ranges; self contained power 
plant; modulated oscillator for neutralizing, 
synchronizing and testing output; voltage 
and current tesls of both plates in rectifier 
tubes; external connections for every piece 
of testing apparatus; tests and analyzes any 
set using any type or make of tube; bandy 
carrying ease; tube rejn vena tor; an all 
range olmi-meter (the handiest thing a serv¬ 
ice man can have); compart incuts for adapt¬ 
ers, tools and parts and many other special 
features. 

The service men who wish to revamp 
their old test kits can substitute their own 



Fig. I) 

The author and his *’Portable Testing 
Laboratory ” 


parts for those shown, but for the benefit 
of the men who wish to make a complete 
new tester, the parts required are listed 
according to sections. 

In the Set Analyzer Section 

1 —-Weston 10-ptace hi-polar switch ( 1 ) 
wound with 102,000 ohm resistance or a 
separate 102,000 ohm resistor (H 2 ); 

1 —Weston No. 301 0 - 8-200 1).C. voltmeter 
1000 -ohms-per-volt ( 2 ); 

1—Jewell Xo. 74-A 0-0-15-150 three range 
A.C. voltmeter (0); 

1 —Jewell No. 51 0-25 D.C. milliaininetcr 

(4); 

1 —Jewell No. 51 0-1 D.C. iniHianuncter 
for ohm-meter (5); 

1 5-point Carter Imp type inductance 
switch ( 6 ); 

1—4-point Carter Imp type inductance 
Switch (7); 

4 —SRI)T miniature switches or Yaxley 
No. 700 two-circuit junior switches ( 8 , 8 , 
10 , 11 ); 

0 I)IM)T miniature switches or Yaxley 
Xo. 7<>0 2 -way, 2 -circuit junior switches 
(12, 10, 14); 

1 — 4 -prong CX type socket (15); 

1—5-prong UY type socket (1<>); 

1—Closed circuit jack (17); 

1 —Clarostat variable high resistance, 

power type, universal range (18); 

1 —Rhone tip jack (10); 

1 —8000 ohm wire wound resistor for A.C. 
meter (HI); 

1—600,000 ohm wire wound resistor for 
H range (HO); 

1—72,000 ohm wire wound resistor (IU); 

1 — 120,000 ohm wire wound resistor (HS); 

10 —Inches of No. 18 bell (annunciator) 

wire (H(>); 

2— Inches (about) of .015 inanganin wire 
for the 1.11-ohm resistor (H7); 

1—2.7-ohm wire wound resistor (H8). 

1—7 x 15 Rakelitc panel (an additional 
panel is needed for the upper half of the 
ease). 

10 —Rinding posts. 

1 — 41 /„ volt “C*‘ battery, Burgess Xo. 2370; 

'Hie resistances should all be wire wound 
with slides so they can be cut down to 
the Value needed. 

The phone tip jack Xo. 10 arranges Con¬ 
nection to the tops (control grids) of S-U. 
tubes. All meters should be checked with 
known standards when possible. It correct 
resistances are available the cheek can be 
dispensed with since the tolerance values 
employed in the manufacture of resistances 
arc sufficiently close for radio service re¬ 
quirements. 


FOR 2 PLATE NORMAL 
RECTIFIERS POSITION 



-D.C. 

VOLTS 


Fig. 1 

Schematic circuit and connections of the Portable Radio Testing Laboratory . 
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Picturing the electrical positions the meters may 

be given when testing an A.C. screen-grid tube. 

However, most of these tests arc possible on 
any tube. 

The bi-polar switch fan he purchased 
equipped with tlie proper 192,000 olnn re¬ 
sist-nice or the resistance can he added to 
it externally. 

The track* provided for the resistance is 
in the wrong place in the completed switches 
and must he soldered and the split in the 
track must he cut at the place shown in 
Fig. 1. This can easily be arranged with 
a hack saw blade and the end of the re¬ 
sistance soldered in again at the new cut, 
as shown in diagram. Six binding posts 
(at the bottom of the diagram) provide con¬ 
nection to the tivc wire cable. The adapter 
ping is connected to this. Full direc¬ 
tions for making this cable adapter are evi¬ 
dent upon examination of the picture 
diagram. 

For screen grid connections (the sixth 
binding post) an outside piece of wire is 
used with clips on it and the length is the 
same as the live-wire cable adapter. 

The bi-polar switch dial can he calibrated 
to read in tlie nine different slops as follows: 
filament: “C” lmtt: "C"-" \ ’ rev.: “(i v to 
l l\: *'K‘* to filament, screen to filament, 
screen to ‘‘lx,’* “IV* 200 scale. ‘‘15" 800 scale. 
“CT is the grid connection, *M\” is the cath¬ 
ode terminal and “JV* the plate terminal. 
Fik designates the filament. 

To the 0-5-15-150 scale of the AC volt¬ 
meter must he added a 750 volt scale. 
'This is clone with red ink or black India 
ink. This scale as well as the others on the 
other meters can he cheeked for accuracy 
by using the next lower scale. Connect the 
150 volt scale to the 110 \C line and read 
potential in volts and then switch to the 750 
volt scale and calibrate. With the 700 volt 
resistance in series, multiply the 150 volt 
scale by 5. “C” battery, W „V’ reversed con¬ 

nects the negative of flic “C* voltmeter to 
the other side of the W A H battery leads. Be 
sure to use a 1000-ohms-per-volt meter as 
the OC voltmeter in order to get correct 
readings of the “C” and ”B" voltages. The 
oilier meters can he of any type as long 
as they will fit in the proper places. 

External readings obtainable with set 
analyzer binding posts: 

0 to 5 volts AC: 0 to 15 volts AC; 0 to 
150 volts AC; 0 to 750 volts AC; 0 to 8 volts 
OC; 0 to B0 volts DC; 0 to 200 volts OC; 
O to 800 volts DC; 0 to 1 milliampere OC; 
0 to 10 milliamperes OC; 0 to 25 milliam- 


peres OC; 0 to 250 milliamperes OC; 0 to 
5 amperes OC; and ohm-meter readings 
mentioned later. 

Testing Tubes Under Load 

When testing tubes the average charac¬ 
teristics of the tube under test must be 
known. It is a good idea to memorize them, 
or carry a sheet pasted on tester cover giv¬ 
ing the dope. Couple the five wire cable 
to the five binding posts on the lower edge 
of tester panel. (It’ screen grid tubes are 
being tested, run a separate wire from the 
control grid clip in the set to the regular 
grill binding post on tester marked G. 'The 
grid wire from the socket of set in this ease 
is the screen grid and goes to the screen 
binding post.) V color code for the five 
wire cable speeds connection of it. 'flic grid 
wire is green, 'flic plate wire is purple. Hie 
cat be 3 or, as sometimes spelled. Kathode is 
K and also C so a cream colored wire is 
used, ‘flic two filaments can he marked the 
same; black for both being convenient. 
Adapter is attached to the end of the cable. 
The end of the cable as shown, is the old 5 
prong tube base of a 27 tube. When test¬ 
ing ‘27s no adapter is needed. When test¬ 
ing 1 prong sockets a 5 prong-to-1 prong 
adapter is used. If Wl) tubes are to he 
tested, a WO adapter is attached to the 
combination 5 - V adapter. (The adapters 
were secured from the A Idea M fg. Co.) 

The next slip is to place I he lube in the 
proper socket of tester/ The set is turned 
on and the plate current is noted on milli- 
anuncter employing the 25 M A scab*, (4) 
arranged by placing the switch (7) in the 25 
MA position. All other switches arc in nor¬ 
mal position or < *ofl. , ‘ The plate current 
consumption of the tube is noted, prefer¬ 


ably on such sheets as the manufacturers 
of set analyzers distribute for 25c. Such 
sheets are of great utility. Switch No. D 
is then adjusted for the grid test and again 
the plate current is noted. The second read¬ 
ing is subtracted from the first reading and 
tlie greater tlm remainder the better the 
tnbe as an amplifier, detector and oscillator. 
When testing rectifiers determine plate cur¬ 
rent for each plate by manipulating switch 
12 to rectifier setting. This applies to the 
J 80 tube. 

When testing screen-grid tubes switch 
No. 10 is kept in the SG (screen-grid) 
position and a short wire is run from the 
phone tip jack on the panel to the top of 
tube, (the control grid). Cheek the I y» 
volt battery once :v week to sec if voltage 
is below normal. When it is it should be 
disea rded. 

(The location of each tube in a receiver 
will be found in the new R.C.A. ‘ Radiotron 
Data Book.”) 

Set Testing 

'flic set tester is arranged as described 
above with the 5 lend cable connected to it 
and cable plug inserted in first RF socket. 
Before placing tlie removed tube into the 
tester socket the set should he turned “on” 
and the filament voltage of the set deter¬ 
mined by swinging the bi-polar switch to 
filament position. Switches 8 and 15 arc set 
1 1 » the correct voltage and polarity positions. 
This adjustment will afford the filament 
voltage without load. Make a record of 
the voltage value; then the bi-pnhir switch 
is twisted around to either the B200 or 
15800 position. (Switches 15 and 8 to re¬ 
main as before.) We now record the plate 
voltage without load. After these tests are 



Fig. A 

Appearance of the completed pane! of the Portable Tester . AH voltmeters can be reversed. Line 
dividing upper and lower panels docs not show. 
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completed the tube is inserted in the proper 
socket and the same two readings are again 
taken, this time, however, under load. After 



Fiji. 7 (top) Fig. 8 (bottom) 

Above: Connections for continuity test. Line 
ron iccts to Bl* \ and test prods to BB2. Bcloie: 
Connections of the capacity meter. Use VM 
on 3-co/f terminals but read on 150 volt scale, 
as follozcs: 0.5 mf., *18 to 52; 1,0 mf., 78 to 
SO: 1.5 mf.. 99 to 101; 2 mf., 115; 2.5 mf., 
125- 5 mf.. 132; 3.5 mf., 138; 4 mf., 145; 4.5 
mf., 148; 5 mf., 152. 

the new values are recorded the test of this 
particular part of the set is completed. We 
then progress to the next KF stage and re¬ 
peat cadi test—until all the tubes and cir¬ 
cuits have been tested. Since all voltage 
values have been recorded, analysis should 
show the location of the defective system. 
When testing AC sets read the filament 
voltage on the AC meter (.‘1). (The hi-polar 
switch remains at "off” position.) Switch 
t> in the ease of AC sets is placed at either 
:j or 15 volts depending upon the filament 
voltage of the set under test. 

The power supply transformers are like¬ 
wise tested with this meter. The AC volt¬ 
meter lias a 750 volt scale calibrated tor 
that purpose or you ean use I he 150 volt 
scale, with the series-multiplier multiplying 


Fig. 16 

.It the right is reproduced one of 
the analysis sheets referred to in 
the text. It has been tilled in, as 
an example, to show host' test 
data on the .Ml-American iMohawk 
were recorded. Such a sheet 
should be preserved, and will be 
a valuable record to have , in case 
of a second call. 


..... mil’ll ... 



readings hv 5 # to get the correct reading. 
The 1 ami 10 MA readings on meter 5 
need not he specially calibrated. Siiuph 
remember which scale you art using and 
multiply the meter scale lecnrdingly. The 
‘25 M \ meter 1 has five divisions already 
marked upon it and these are used for the 
5 ampere reading when testing battery 
charges and other high current values. 


Next Month 

A NFAV series of articles which wilt 
run for an entire \ear. entitled 

Sound Projection Kngincering 

This series will be written b> a num¬ 
ber of experts in this line and will do 
much to give our readers the latest 
technical information on this new 
branch of radio, now being used in 
practically all motion-picture theaters 
throughout the world. —EDITOR. 


The audio test jack 17 is used when hunt¬ 
ing trouble in the audio frequency end of 
the set. If no sound Cannes out ol the last 


stage and tlie set is not equipped with a 
first stage jack plug speaker into the tester 
jack. If the signal ean lit heard in the de¬ 
tector plate circuit ami nnl in the first AF 
plate circuit, tin* trouble is between the de¬ 
tector and the lirst audio output. 

Testing Condensers 

Fig. 8 shows the circuit for testing the 
condensers in the power pack of the sets. 
Since capacity values are seldom designated 
a simple method of testing is a handy addi¬ 
tion. To test place a wire from the binding 
post of the variable resistance 18 to the AC 
meter ml another lead to the AC 110 volts 
with tin condenser under lest in series as 
shown. If you arc using a. elarostat or 
carbon variable resistance the test should 
be made quickly as the current will increase 
after the resistance heats. A wire wound 
variable resistance capable of carrying 
about 100 M \ will stay constant at any cur¬ 
rent value within reason. To find capacity 
connect a condenser as shown in Fig. 8. 
Thcn place a short wire across condenser 
terminals so as to short circuit them. Apply 
the 110 volts. AC to terminals marked and 
adjust variable resistance till the meter 
(Contimu 1 tf on \M*je o;h») 


0T0 1. AND VARIABLE 

4 V 2 VOLT 0 TO fO MA. RESISTANCE 
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Causes and Cure of Radio interference 

Interference is the most formidable enemy of the Service Man, 
because the hardest to combat. Mr. Bristow analyzes the subject 
systematically, describing in detail the remedies for the types of 
interference which may be overcome or mitigated. 

By F. R. BRISTOW 

Supervisor, Home Study Division, Radio Institute of America 


T HE term “interference,” in tlie blond¬ 
est radio .sense of the word, means 
that sounds emerge from the repro¬ 
ducer which are not a part of the 
desired signal, but form a disturbing back¬ 
ground. They are usual!} unintelligible 
sounds which may he described as crackling, 
sputtering, squealing. or queer whirring and 
buzzing noises. The cause of many of these 
disturbing sounds that detract from the 
radio program is readih understood; while 
that of others is recognized, usually, only In 
the service man who has actually become 
experienced in this phase of the work. 

The cause’s of radio interference ma\ he 
classified under the six headings which 
follow: 

(1) Broadcast transmitters radiating energy 
on the same, or nearly the same, wave- 
lengt h; 

(2) Nearby powerful broadcast stations; 

(if) A neighboring receiver which, in an os¬ 
cillating condition, will act as a minia¬ 
ture transmitter; 



With one tuned circuit, tzco stations fully ten 
kilocycles apart interfere; a lessened separation, 
as at B2, causes high continuous whistles. 


(!•) Electrical atmospheric disturbances 
arising in space, and commonly known 
as “at mospherics,*' or ‘‘static” : 

(5) Faulty parts of a receiver, at times, 
causing disturbing noises; 

((i) Lastly, interference which originates 
from commercial electrical machines, 
power lines, trolley cars, elevated sys¬ 
tems, subways, home electrical appli¬ 
ances, and electrical apparatus used 
in the professional fields, such as X-ray 
and violet-ray equipment. 

Whistling, Pig-Squeals, etc. 

Interference of the nature outlined under 
No. 1 may he due to transmission problems 
or to lack of selectivity in the receiver, By 
“transmission problems” are meant the pos¬ 
sible faults in frequency-coiitrol devices of 
transmit ling equipment, or that two stations 
are operating on or about the same fre¬ 
quency at the same time, or on frequencies 
not separated by at least ten kilocycles. 
The effect of this is shown in T’ig. IB. 


Conditions of the latter kind, however, are 
rapidly disappearing because of the coopera¬ 
tive work of the Radio Commission and the* 
officials of broadcast stations. (Realloca¬ 
tion of wavelcnglhs, and maintenance of a 
more active watch mi fmpicncy-eontrol de¬ 
vices, are major cures.) 



Selectivity may be advanced to the point of ifis- 
tort ion: static is, however. thus excluded except 
on the narrow wazrband the circuit passes. 
(.4, static; It, surge. C, program; D , good 
volu me . ) 


A shrill whistle which forms a background 
to the program being received mnv be caused 
by broadcast stations within ten kilocycles 
of the desired station. These two different 
rudin-frecfucncft currents pass simultaneously 
through the receiving circuit, producing an 
entirely new frequency which is audible. The 
production of this third frequency, or heat 
vole when one frequency is superimposed 
upon another, is called heferotlgohnf. This 
phenomenon explains the meaning of the 
expression, “the heterodyning of two 
stations.” 



Taking the u signal level ” as 30, and u static 
level as lettered, interference has the effect 
shown, u powerful local signal also may para - 
lyze the first R.F. tube. 


From this analysis, one realizes that the 
service man is not expected lo correct 
troubles of this nature. These difficulties 
must he removed by the engineers of the sta¬ 
tions at fault, though the selective receiver, 
con lining its action to a ten-kilocycle tuning 
hand, plays an important part in eliminating 
interference coming under this classification. 


When Sensitivity Is Not Desirable 

At times, fhe seusitivittj of a receiver 
affects Hu select irit g. Hence, a receiver of 
very sensitive design will usually make an 
interfering signal audible under condilions 
where a less sensitive receiver will not re¬ 
produce tlu; interference, 'flic procedure to 
adopt, when interference is experienced with 
an extremely sensitive receiver, is to reduce 
the sensitivity of the receiver by adjustment 
of the controls provided on the particular 
set. 

With a selective circuit tuned to a pre¬ 
determined frequency, any other frequency 
above or below the specified frequency will 
find reactive forces at work which will cause 
a greater attenuation: that is. dwindling or 
dying out of currents at frequencies oilier 
than those which the circuit is tuned to pass. 
(Sec Figs. ID and 112.) It is upon this 
principle, among others, that the radio broad¬ 
cast receiver is designed. 

A receiving circuit, however, which incor¬ 
porates only one timed circuit will prove 



With the same station separation as in Fig. 1 B, 
the greater selectivity obtained from culditional 
tuned R.F. circuits /?? and B2 permits louder 
reproduction with less interference. 

inadequate in providing fine selectivity be¬ 
cause of present-day interference problems; 
ten-kilocycle selection is the necessity for 
clear reception. 

Selectivity in Interference Elimination 
This is obtained by coupling together a 
scries of “tuned radio-frequency stages.” By 
this system the desired frequency is se¬ 
lected. each tube amplifying this frequency 
only ; while current of the undcsiml fre¬ 
quency is materially weakened as it passes 
through each successive tuned stage (Fig. 
1C). ' 

Receivers used for radio broadcast re¬ 
ception may be classified as follows: 

(1) Those which utilize one stage of timed 
radio frequency, and variable regen- 
ernt ion. 

(2) Those which utilize three stages of 
tuned radio frequency without effective 
balancing of coupling between the 
radio-frequency stages; each stage, 
however, being heavily damped by what 
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7 ht' "rejector wazetrap is extranets tf ciM:V 
i .v/gim/ im/ci/c< viur; but it also 

lOirscs 1 i redheiion in the str a*jth of dr si red 
sitjnals. 


inttefniimf sip no l Otifi If•• position of Iho 
I n a in ft rontons of the receiver. To obtain 
chon ennpliiLp, wiml COll I close to roil 2, 
thus deer* using the distance between them, 
t his will materially (id in Hiiilinatinir the 
inleifcring signaI - hut it usually has n con¬ 
siderable effect upon tiic position of the 
tiinin.tr controls of the receiver. 

To effort loose con pt in ft t win* I coils 1 mid 
> with in open space between the two 
\vin« lings. 

The correct spacing between the two coils* 
for satisfactory elimination of the interfer¬ 
ing signal with the least change in the? re¬ 
ceiver controls from their normal timing 
position, is learned by experiment and, when 
once found, .should he made permanent. 

r*» use the wavelrap. set its condenser at 
zero, time Hie receiver until the interfering 
signal is received with maximum volume; 
then rotate the trap condenser until the mi- 
desired signal is reduced to minimum 
strength. ( arcfnlh readjust Ihc receiver 
{Continne*/ on pop* dll) 


When noists start in your radio, out of the door your friends sail 


lnr frequency to the exclusion of others, espe- 
<i Ms when it is located dose to a powerful 
transmitter. When this is the case, a d< 
vice known as a “wavelrap' 1 may lie em¬ 
ploy ed to overcome the difliciiltv* 

About Wa vet raps 

A wavelrap is a device designed to reduce 
or eliminate radio interference when this is 
caused by stalious other than IIm one de 
sired. There are two principal types; om 
is known as the “absorpl ion" (“acceptor’*) 
t y pi . a ml the oilier is the “rejector.’’ 

A diagram of the former appears ill I d 
I. \s shown, there are two coils wound in 
. Ihrec-ineli form in such a manner that in¬ 
ductive coupling is provided between I he 
two windings. The small coil cnnsisls ol 
from > to 8 turns of No. 22 D.C.C. wire 


Fit I 

The ‘ab rptiou type f rretrap: to rlin at, 
powerful lot>it interferem «■ it b> necessary 

to uirjvii.fr. to \: IS. the number of turns 

i n coil 1. 


is termed the “grid suppressor*' method, 
which prevents oscillation between tin 
H.K circuits. 

(•‘I) Those which utilize three ratlio-fre¬ 
quency stages without I he grid-damping 
resistors, hut effect more or less com¬ 
plete balancing of interstage coupling 
between the radio-frequency stages. 

(t-) Superheterodyne receivers. 

Receivers in the first chissilieation are 
more Selective than those consisting iff a d« 
lector and audio-frrqucuc> amplilicatinn 
only, ('lass 2 has a higher degree of selee 
tivity than class 1; ami greater selectivity 
may be attained with class A or I than 
either of the preceding. 

Individual receivers, however, may vary 
in the degree nt selectivity they are. sup¬ 
posed in possess, regardless of their design, 
and especially when located in close prox¬ 
imity to a powerful broadcast station. 
Those most subject to interference because 
of their location to a nearby powerful 
broadcast transmitter are of class I or 
others not described here (such is the 
“singlr-eircuit** type* and some homo-con 
strneted sets). The majority of receivers 
outlined under 2 8 and V u« factory prod¬ 
ucts, and little or no trouble will he ex¬ 
perienced with them. 

Occasionally, how 
ever* any receiver will 
be lacking in capabil¬ 
ity to select a pa iTlCU- 


UTicn the rot able (tickler) coil in the detector* s 
plate circuit is at CU reception is normal: at 
C2, it ftii'Cs rcficncr-at ion and sensitivity hi* 
Creases up to a '‘spill o'eerd* -It C3 it makes 
the circuit oscillate and radiate a disturbing 
sin nul .Vi. 


elosclv wound; this is connected directly in 
the antenna as shown. 

Ihc large coil is wound with a a to liO 
turns of No. 28 !).(*.(_'.; .ooi la-ml. variable 
condenser is connected across this coil. 

Tin tietf ree of eon ft - 
I in tf hetwenn t h e s & 
wnnttnp# off eels both 
thn elimination of Hits 
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Men Who Made Radio-Reginald A. Fessenden 

TMI-: FOURTH OF V SERIFS 


I X the milks of the scientists and in- 
vriitui'K vim have made radio what it 
is today, it is hard to classify the 
subject of this Uriel’ sketch as belong¬ 
ing more t<» one division than to the oilier. 
In both roles, he has been one of the most 
striking figures; and his versatility, be it 
said, has extended throughout many fields. 

I here is little which he has tonehrd, in the 
lit‘Id of knowledge, to wliirh lu has iml 
made distinct coolrihutions. Yet. pre-cnii- 
nent among Professor Fessenden's aehieve- 
ments tire the developments vhieli he made 
in the art of radio tclcplimiy that depart¬ 
ment of radio most interesting for tin lay¬ 
man, hem use it includes broadcasting. 

Reginald V Fessenden was horn in Mil- 
ton, Province of (Jnebee, ( amnia, dtliongli 
of Colonial American ancestry. While yet 
n very young man, lie became associated 
with Kdisun. as ail electrieat engineer, and 
later as chief chemist. lie later worked 
with the Westinglmnse Omipaux ; and in 
JKD’I became professor of electrienl engi¬ 
neering in the Western I’niversity of 
I'ennsylvania, at Pittsburgh. Mere, as early 
as 1895, h«* began experimental work with 
radio waves (or **Hertzian." as they were 
then known). In IK5MI lie there made radio¬ 
telegraph demons! rat ions with the idea of 
facilitating the work of the Weather Bu¬ 


reau. lie soon became associated with that 
organization; and Inter the technical guide 
of the National Electric Signaling Co., one 



of the rival organizations which were then 
pushing the development of "wireless teleg¬ 
raphy.” 


Hut Dr. Fessenden, a master of the dynam¬ 
ics of sound—among many other things 
saw possibilities in "wireless" of more than 
telegraph) 1’he Hertzian waves used- in 
spark telegraphy rose and fell in “damped" 
oscillation; Fessenden conceived the possi¬ 
bility of generating undamped or “continu¬ 
ous" waves, and imposing upon them the 
niodulations of speech. In 1901 lie accom¬ 
plished this fen I, ami his was the first hu¬ 
man voice to he home into space on a radio 
•’carrier." To this success, he added that 
of the rectifying electrolytic detector, 
the successor of the coherer and the pre¬ 
cursor of tlit* crystal and the tube. So 
also, Fessenden conceived and patented the 
idea of the radio-frequency alternator. lie 
worked in this field for years, increasing 
more and more the world’s knowledge of 
r idio, and in 1909 added the rotary spark- 
gap to his previous inventions, thereby ex 
tending the range of “wireless** signals. 
Among Ids earlier suggestions v\e find, as 
well, the use of the principle of heterodyn¬ 
ing; which was compelled, however, to wail 
the development of the tube oscillating cir¬ 
cuit for its perfected application. In 190! 
Fessenden successfully demonstrated radio 
telephone operation between Brant Rock, 
Massachusetts, and Washington. 

(Conti nttetf on page MG) 


Attention: Radio Service Men 


R ADIO-CRAFT is compiling an in¬ 
ternational list of names of qualified 
service men throughout the United 
States and Canada, as well as in foreign 
countries. 

This list, which Ramo-Chaft is trying to 
make (he most complete one in (he world, 
will be a connecting link between tlie radio 
manufacturer and the radio service man. 

Radio-Chaft is continuously being soli¬ 
cited by radio manufacturers for the names 
of competent service men; and it is for 
this purpose only that this list is being 
compiled. There is no charge for tins 
service to either radio service men or radio 
m arm fact u rets. 

We arc hereby asking every reader of 
Radio-Chaft who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) to put the same 
information on his letterhead or that of 
his firm, and send it in to Rauio-Craft 
The data thus obtained will be arranged 
in systematic form and will constitute an 
official list of radio service men, through¬ 
out the United States and foreign coun¬ 
tries, available to radio manufacturers. 
This list makes possible increased coopera¬ 
tion for the benefit of the industry and 
.til concerned in the betterment of the 
radio trade. 


National List of Service Men. 

c/o Radio-Craft, 98 Park Place, New York, N. Y. 

Please enter the undersigned in the files of your National List 
of Radio Service Men. My qualifications arc as set forth below: 
Name (please print) ...... 

Address (City) (Stare) 

Firm Name and Address 

(// in business for self, please so state ) 

Age Years’ Experience in Radio Construction? 

Years in Professional Servicing:* 

Have You Agency for Commercial Sets?. (What Makes?) 

What lubes Do You Recommend? .. .. 

Custom Builder (What Specialties?) 

Study Courses Taken in Radio Work from Following Institutions 

Specialized in Servicing Following Makes. 

What Testing Equipment Do You Own?. 

What Other Trades or Professions^ . 

Educational and Other Qualifications? . 

Comments . 

(JAN.) (Signed) . 
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The Short-Wave Receiver As a Money-Maker 

With the development of an inexpensive A.C. set, the professional radio 
man can easily sell receivers assembled from manufacturers 9 hits 

By JOHN GKLOSO 

Chief Engineer, Pilot Radio & Tube Corporation 




The attractive appearance of the "A.C. Super-Wasp." in its metalpaneled cabinet, is shown above. 
The jack permits the use of phones, which are desirabte for tuning, as r cell as a loud speaker. 


T HE Custom radio builder, or the 
service man who wishes to do a little 
profitable set building oil the side, 
e.iii mid materially to his iueoine by 
assembling short-wave receivers from manu¬ 
facturers' hits aiid selling them to the many 
people whose interest in the short waves 
Iris been aroused by the numerous published 
reports describing t rnns-oecanic ‘‘DX - ’ ac¬ 
complished with simple short-wave sets. 
I'util recently this potential market could 
not be touched; because all available short¬ 
wave sets required the use of storage ** V* 
batteries and a Mock of dry 1 IV* batteries; 
and in these days of all-electric receivers 
few will ever consider a battery outfit. 

Now, however, there is available on the 
open market a kit of parts for a completely 
A .(.".-opera ted short-wave set that really 
works, and works well. Thu “A.C. Snper- 
Wasp“ is a modification of the Pilot bat- 
tCry-niodel “Super-Wasp,” which was de¬ 
scribed in detail in the the July number of 
IbuHo-t^u.UT (tiie same coils may be used) ; 
and the kit is so cheap that the professional 
radio man can assemble it, install it com¬ 
plete with power pack, and make more than 
$*25 profit if lie charges $75 for the whole 


job. The kit itself retails for less than &‘J5, 
and the power pack for $l(>.50. If you hap¬ 
pen to have an old 171 \ pack around (and 
if you haven't there are hundreds that can 
lie picked lip for a song), you can charge 
even less, and still make a good profit. 
Mam service men and set builders have 


engaged in this business, and arc literally 
“cleaning up.'* 

Finding the Prospect 
The prospective customer who is most 
easy to “self’ is the ex-radio fan who 
stopped building bis own broadcast receivers 
two or three years ago, because the manu¬ 
factured sets were so much cheaper and 
better. Heading the radio section of the 
newspapers, and perhaps occasionally buy¬ 
ing a copy of a radio magazine, lie feels his 
old interest reawakened by the short-wave 
news, and he would like to get hack in the 
game. However, lie does not want to buy 
batteries; and his wife won't let him fuss 
around the kitchen any more; and he lias'nt 
time to assemble a short-wave kit himself. 
You often encounter such an individual 
puttering around radio stores; and you meet 
him in the course of your regular work. 

flic best part of this short-wave business 
is that one set sells a dozen more. Getting 
Europe, Canada, Central America and 
\ustralia with a short-wave receiver is 
really not difficult at all; and the purchaser 
boasts about Ins “DX’* to every friend be 
meets. You know the old competitive spirit. 
“If Jones can bear Holland on a &*t5 set, 
I can too” — and another sale is made. 

flic “A.C. Super-Wasp’* kit includes 
everything necessary for the receiver, down 
to the last washer and soldering lug. For 
the benefit of those who missed Hie descrip¬ 
tion of the battery model in July* Haiuo- 
Ckait, a detailed description of the features 
of the circuit is given herewith. 


The chassis of the "cl.C. Super-Wasp” without penccr pack. The manner in which the special shields 
arc separated into halves facilitates assembly. The difference in layout from the D.C. model is slight, 
but incorporates some advantages. Additional by passing is required by the use of biasing filament’ 
return resistors; and special chokes arc used in the plate ond screen grid leads of the '2\ tube. 
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The receiver circuit shows plainly the precautions tahen, to male possible 
high-quality reproduction of short-wave broadcasts—the unrest idea in radio. 
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Design of the Circuit 

Tin: set uses lour tithes, one *'2*1 screen 
grid uul three '27\s. The Pilot 227 li;is hcon 
developed especially lor use in the detector 
socket of ii short-wave receiver; any 
ordinary ’27 develops a terrible roar on the 
critical point of regeneration, just the point 
at which all short-wave sets are always 
operated. 'Phe screen-grid tube is used as 
an K.K. amplifier, with a tuna! input cir¬ 
cuit; this *21 feeds into the rcgciicrat i\e 
detector, which is followed by one resistance- 
coupled audio stage and one transformcr- 
eonpled stage, with an output transforiner. 

/ '27 is vsed in the fast stage also to he p 
<to\cu fho ha in. \ *71 or a la is out ot the 
(puslion, for both have raw-A.t filaments: 
they are quiet enough on a loud speaker, 
hut hopeless will n pair of In it phones. 
The tone quality with a '27 output tube N 
surprisingly good: with I mi volts on the 


pi Ate it is as good as a *12 \ and not very 
much poorer than a ’71A. 

Two plug-in coils at a time are used to 
cover an) one of live wave hands; ten coils 
being supplied altogether. The range is 
from I t to 500 meters, taking in practically 
everything in I lie world worth hearing. The 
ability of the set to cover the regular broad¬ 
cast band is very important; for it keeps 
the outfit sold in local ions where short-wave 
reception is not all it might he. 

j lie components of the radio-frequency 
and detector stages, respectively, arc en¬ 
closed within aJumimini cans, which shield 
them effectively. \ metal front panel ami 
a metal sub-panel an: used; the front panel 
acting as an addilirnal shield against the 
detuning effect of Die operator's body. There 
ore absolutely no sueit ha n*Tco pastily effects, 
t \ on J I outers. Ml parts are furnished 
accurately drilled; so that \ou can assemble 
and wire the whole set in four hours. 


Eliminating the Hum 

'I'hc first question every technical man 
asks about the "AC. Super-Wasp'* is, “How 
much does it hum?" 

The answer is that the set does produce 
a very weak ‘‘residua)'* tin-cycle hum, which 
is just about noticeable in a pair of sen¬ 
sitive phones. 11 is so slight I hat yon don't 
even know il*s there after you've listened 
for a few miiiiil.es. More important, there 
is no hum on the point of regeneration. 
This was the difficult nut to crack; with any 
ordinary circuit and any ordinary *27 de¬ 
tector, everything is quiet and lovely while 
the detector is not regenerating. \\ ith the 
circuit anywhere near oscillation, however, 
it breaks out into a. mar that sounds like 
Niagara I*.ills. With the hook-up shown, 
ami with the specially -dcvclopi d Pilot *227 
tube, the «n( slides into oscillation as gently 
as any battery-operated nut lit 

This tube has a hairpin . filament inside 
the cathode, instead of the usual straight 
wire. A filament of this type does not tend 
to give I he plate current of the tube a 80- 
cycle modulation, which will ruin reception. 
Adequate by-passing in the filament circuits 
prevents the formation of little local oscil¬ 
lating circuits (Hie combination of the 
inductance of the center-tapped resistor 
and the filamenl-to healer capacity) and 
chases off the scale the many little hums that 
have definite wavelengths. 

The leads to IliC screen-grid of the '21- 
lid ta* its ptale arc protected by t50-oluu 
circular wire-wound resistances, which act 
rather as 1M\ chokes than as mere D.C. 
resistances. Ilnir actual ohmic resistance 
is a mere trifle, compared to the overall 
resistance of the circuits of which they are 
part; bid their inductance is appreciable on 
the wavelengths below 70 miters, where 
their choking effect is desired. 

Correct Voltages 

The accompanying schematic diagram 
shows llic full hook-up of the "A.(\ 
Super-\\ as])," with its power pack. The 
connections are all simple, and will be 
readily understood by the service man 
or set builder. It should be remarked 
that, because of the light current drain of 
{Continual on page 3H) 


LISTENING IN ON AVIATION WEATHER REPORTS 


AX Till PE the field nutsidi the broadcast 
* » band, fur most listeners who do not 
understand code, lias been practically lim¬ 
ited to short waves, an interesting oppor¬ 
tunity is developing higher up. 

Tlu t S Weather limeau has just belled 
the country with radiophone stations along 
the t ranseonl incut d air routes* to give in¬ 
formation to airplanes concerning storms, 
fog, etc. Spaced from 100 to 150 miles 
apart, IheV insure that a pilot need not b< 
out of their range al any lime. They oper¬ 
ate between 857 and 105*2 meters. 

\ coil like that illusl rated at the right 
might lie used 1>\ an ingenious short wave 
experimenter; although with a small con¬ 
denser an enormous number of turns would 
he needed (from 300 up). Experiment 
would he necessary with the particular tun¬ 
ing condenser and coil form used; and the 
Inning range would he small. 



ANTENNA COIL CONSISTS Of 14 TURNS OF 
*28 D.C.C WOUND ON TUBE INSIDE OF S M 
FORM 


Those of our readers who have inquired the roil specifications of the Iona- and short wave receiver n«r, 
by K/K, as described by Mr. Hronurr in >nr Sowmbo issue, will find them here. The larger coif 
adapts a short-wave SCt to ship s calling arc. The o cl form is 2J4 inches in diameter. 
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Fiij. 1 

The tube is emit tin ft ultra-short waves which are reflected, just 
like light, through the lens in the center, to o glass of water , 
and thence to the little receiver. 


Fitf. 5 Fig. 2 

A close-up of the antenna Here the radio waves focused by the mirror arc reflected by 

and detector of the 14 -cm. the metal disc at the right. The result is an interference hat- 

radio receiver, tern of R.F, signal voltages . 


Six-Inch Radio Waves 

They are produced by a “ tuned-tube ” and picked up by a crystal 
detector. Parabolic mirrors are used. Experiments are described. 

By ERNST CERHARD 

Erlangen, Germany 


A Y n meeting of the Gem win “Heinrich 
Hcrtz-(Iesellseliaft“ (Heinrich Hit tv. 
Society), which took place a short 
time ago, l)r. K. Kohl, of the t T ni 
versitv of Erlangen, showed some very in¬ 
teresting experiments with nmhiniped “mono¬ 
chromatic** waves JV centimeters in length. 
'Hie well-known Hertz experiments were pre- 
sentetl with the aid of a modern auxiliary, 
the electron tube, together with many newer 
experiments. 

Sonic years ago Harkhausen and Kurz, 
while making investigations of the vacuum 
in electron tubes, discovered the presence 
of ultra-short waves of less than one meter 
wavelength. It. appeared that, to produce 
these vibrations, the grid of the tube must 
be given a high positive voltage and the 
anode (plate) a relatively slight negative 
voltage. According to the theories of llurk- 
limiscn and Kurz, it was the result of purely 
electronic vibrations, whose frequency was 
determined only hv the operative data of 
the tube and was not dependent on any in¬ 
ternal or external oscillation circuit. Dr. 
Kohl, however, was able to demonstrate by 
new researches that, to excite these oscilla¬ 
tions, there must always he present an oseil- 



If*/ir» this frame of parallel wires, at right 
angles to the reatv front, is perpendicular to 
the electric field, it allows the waves to pass 
f reely. 



I he experiment of Fig. 2 {upper right) is 
shown here schematically. The metal of the 
mirror and the screen reflects the 14*f»i. waves 
sharply. 

latorv circuit to determine the frequency. 
Ksprrinlly by proper reduction of the ele¬ 
ments determining the frequency. Kohl was 
successful, under normal operating condi¬ 
tions, in producing undamped waves with 
a fundamental length as short as 8 centi¬ 
meters (3.2 inches) and to demount rate 
their radio lion into free space ! 

In the experiments described below, the 
transmitter was a tube constructed by the 
firm of Tekade (Viiremberg, Germany) ac¬ 
cording to Dr. Kohl's directions, and con¬ 
taining in the glass bulb as the oscillatory 
element a small spiral grid, which is excited 
at its natural frequency and radiates a 
constant wave It centimeters (JS.fi inches) 
in length. A specially-made receiver, in 
the form of a rod half as long as the wave¬ 
length, was used; the detecting element 
(crystal) being set in the middle. (See 
Fig. •*>.) The Oscillation zcas modulated at 
audio frequency in the transmitter hg a 
special process: so that the reception could 
he heard in the loud speaker, after two 
stages of audio-frequency amplification. 

Radiation Effects 

'flic experiments described below corre¬ 
spond to well-known experiments with 


“iMonochromatic” (single-wavelength) ligut. 
The practical demonstration of such optical 
experiments becomes possible if the wave¬ 
length of the electric waves is comparable 
with the linear dimensions of the experi¬ 
mental apparatus. With a H-ccntimctcr 
wavelength this requirement is completely 
satisfied. 

First, presence of free radiation was 
proved directly with the detector in the 
vicinity of the sending tube. It was shown 
that the radiation was polarized in a plane 
and in this case, the direction of the electric 
held was horizontal. If the axis of the re¬ 
ceiver md was turned until it was hori¬ 
zontal and parallel to the grid spiral of 
the transmitting tube, the sound received 
was a maximum. Turning the detector NO 
degrees, in a horizontal or vertical plane, 
caused almost complete disappearance of 
reception. 

The influence of a straight “resonator” 
on the transmitter or receiver was shown 
by the following experiments 

A small copper rod half as long as the 
wavelength (i.e., 7 centimeters — *2.8 inches) 
was placed behind the transmitter ami 
(Continued on page 311) 



If, on the other hand, the wires of the Hertz 
“polarization grid'* arc turned until they parallel 
the electric field, they shield against it. 
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Short-Wave Stations 
of the World 


Kilo¬ 

cycles 

20.680—....Monte Grande. Argentina. after 10:30 
p. in. Telephony with Europe. 

20,200— OGW. Nauen. Germany. 2 to 9 p.m. 
Telephony to Buenos Aires. 

19.950— LSG, Monte (iramle. Argentina Fiom 9 

a.m. to 1 l*. ill. Telephony to Paris and 

Nauen (Iterllnl 

— OlH. Nauen. Germany. 

19.350 — _Nancy. France. 1 to 5 p.m. 

— FW3, Paris, France. From 10 a.m. Teie- 
1 ilion to .Monte (iramle (Buenos Aires). 

— VK2ME, Sydney, Australia 

18,920— XOA. Mexico City. Mcx. 12:30 to 2 30 P.m. 

18.810— PLE. Bandoeng. Java. Broadcasts Wed. 
8:40 lo in 40 a.tn. Teleplwuy with Koot- 
wijk (Amsterdam). 

18.620— GBJ. Bodmin. England. Telepliony with 

Aluutreiil. 

18.620— PCK. Kootwljk. Holland Dally from 1 
to 6:30 a.m. 

18.610- GBU. Rugby. England. 

18.350 WND, Heal iVearh, X J. Transatlantic 
telephony. 

18.310- GBS, Rughy. England. Telephony with 

New York General Postofflcc. London. 

18.170— CG A. I>ruiiiinoiniville. (luebee, Canada. 
Trlephony to England. Canadian Marconi 
Co 

18.130 GBW, Rughy, England. 

18.120— GBK. Rughy, England. 

18.050 KQJ. Polinas. Calif. 

17.850— PLF. Bandoeng. .lava (“Radio Malabar"). 
Works with Holland. 

17.770' PHI. Hul/en, Holland. Ream station to 
Hutch colonies Broadcast! Mon. Wed.. 

Thurv. Fri K to It a.tn. N. V. Philips 
Radio. Amsterdam. 

17.740— HS1PJ, Bangkok. Slam. Broadcasts 9 to 
11:30 a.m. 

17.440 — ... Nauen, Germany. 

17.300— W2XK. Silieiiedady. N Y Tues.. Thurs,. 
Sat. 12 to 5 p.m General Electric Co. 

1G.300- PCL. Kootwljk, Holland. Works with 

Bandoeng from 7 a.tn. Netherland State 
Telegraphs. 

1G.150- GBX. Rugby. England. 

15.990- . . . .Saigon. Indo-Clilna. 

15.950— PLG. Bandoeng, Java. Afternoons. 

15.310— W2X AD, Schenectady. X. V Broadcasts 
Sun 2:30 to 5:10 p.m.. Tues,. Thurs. and 
Sat. noon to 5 p.m.. Frl 2 to 3 p.m. ; 
beside- relaying WGY’s evening program on 
Mon. Wed , Frl. and sat. evenings. Gen¬ 
eral Electric Company. 

15.300 — . ...Lyngby, Denmark. Experimental. 

11.990— TEZSH, Iceland. 

1 1.623— W8XF, Pittdmrgh. Penn a. 

1 1.420— VPD. Suva. Fiji islands. 

13,000.Vienna. Austria. 

13.100— WND Heal Reach, X. J. Transatlantic 
telephony. 

13.050 W2XAA. lloulton. Me. Transatlantic 
telephony. 

12.850- W2XO. Schenectady. N. Y. Antipodal 
Program 9 p.m. Mon. to 3 a.m. Tues. ; 
noon to 5 p.m. on Tues., Thurs and Sat. 
General Electric <’n. 

— W6XN. Oakland. Calif. Relays KGO from 
S p.m . Mun., Wed.. Thurs.. to 2:45 a.m. 
Tues a.in. Frl.. 1 a.m. Sunday. Gen¬ 

eral Electric Co. 

12.280- GBU, Rugby, England. 

12.210— Fw. St c. Assisr (Paris) France. Works 
ItUenos Aires. Iinlo-Ghimi ami Java. On 
9 a.m In I It.m.. and other hours. 

— KIXR. Manila. IV I. 

— GBX, Rugby, England. 

12.150 GBS. Rugby, England. Transatlantic phono 

to Heal, X .1. (New York). 

11.910— ..Zcesch. Germany. Tests of new Supcr- 

ixmer broadcasters. 

11,800— W8X K. East Pittsburgh. Pa Relays 

KHKA after 6 p.m. ‘lues, and Thurs, from 
5 to 7 West Ingliouse Electric Co. 

11.750— G5SW, (dud ms ford, England. Relays 2LO 
I ami Inn 2 to 7 pi experiment 1 1 trans¬ 

mission from 7 to 9 p.m. and 7 :3ii to 
8:30 a.m.. and tests with W2XO 12 to 

1 p.m. Mon. and Timm. Silent Sat. and 
Sun. Bril Fill Broadcasting Co. 

11,710— CJRX, Winnipeg. Canada. 5:30 to 8 P.m. 
dally. Sun. I to 2 |> ni. Relays CJltW. 
James Bliliardsmi \ Solis, Ltd. 

11,670— K 10. Knliiihu. Hawaii. 

11,530 CGA, DrummondrJ lie, Canada. 

11,490- GBK, Rugby. England. 

11.430— OHC, Nauen, Germany (Reriin) Weekdays 

after 5. Sun. after 9 p.m, 

11,230— WSBN, SS. "Leviathan" and A. T. & 
T. telephone conned Inn. 

11.100 — EATH. Vienna, Austria. Mon. and Thurs., 
5:30 to 7 P.m. 

11,000— . .Posen, Poland. Mon. and Thurs. 5 to 
0 b.iu. New Station testing. 


All Schedules Eastern Standard 
Time : Add 5 Hours for Greenwich 
Mean Time. 


Kilo- 

Meters cycles 

27.80 10,780 — PLR. Bandoeng, Java. Works with Hol¬ 

land and France weekdays from 7 a.tn. I 
sometimes after 9:30. 

28.00 10.710— VAS. Glace Bay. N S . Canada 5 a m. 
to 2 l). hi. Canadian Marconi Co. 

28.20 10.630- PLE. Bandoeng, Java. Tests with Australia. 
28. 5U 10.510- RDRL. Leningrad, V S.S. It. (Russia) 

28.80 10.110 VK2ME. Sydney/Australia. Irregular. On 

Weil after 6 a.m. Amalgamated Wireless 
Australia, Pennant Hills. N. S. \V. 

— KES. Botinas. Calif. 

30.00 9.995--_Posen. Poland. 

30.15 9.910— GBU. Rugby. England. 

30.20 9.930 W2XU. Long f stand City, New York. 

30.50 9.830- NRH, Heredia. Costa llica. 10 30 to 11 30 

P.m. A in undo Cespedcs Marin. Aliartado 40. 

30.64 9.790—GBW, Rugby. England. 

30.75 9,750— . A gen. 1 ’ranee Tues. and Frl., 5 to 

6:15 Pin. 

31.00 9.680—7LO. Nairobi. Kenya, Africa. II a.m. to 

2 p m. Relays G5SW, Chelm ford, fre- 
uucntiv from 2 to 3 p.m. 

—.. Monte Grande. Argentina, works Nauen 
irregularly after 10: :30 p.ru. 

31.23 9.600— LGN, Bergen. Norway. 

31.26 9,590— PCJ. Iltlversum. Holland. English programs 

Thurs. and Frl. from 7 to 9 pm. Sat. 
from 5 to 7 a.m. Other languages, Thurs. 
1 to 71 a.m.. Frl. midnight to 4 a.m.: Mat. 

1 to 7 a.m. N. V. Philips Radio, Eind¬ 
hoven. Holland. 

31.28 9,580—VK2FC. Sydney. Australia. Irregularly 

after 1 a in. X. S. W Broadcasting Co. 
—VPD. Suva. Fiji Island,;. 

31.38 9.550—... .Zeesen. Germany Projected new station. 

31.48 9,530— W2XAF, Schenectady. New York. Mon.. 

Tues., Thurs. and Sat. nights, relays WOY 
from 6 p.m. General Electric Co 
— W9XA. Denver, Colorado. Relays KOA. 

—.. Helsingfors, Finland. 


(Note: This list is compiled from 
many sources, all of which are not in 
agreement, and which show greater or 
less discrepancies; in view of the fact 
that most schedules and many wave¬ 
lengths are still in an experimental 
stage; that daylight time introduces 
confusion and that wavelengths are 
calculated differently in many sched¬ 
ules. We shall he glad to receive later 
and more accurate information from 
broadcasters and other transmitting 
organizations, and from listeners who 
have authentic information as to calls, 
exact wavelengths and schedules. We 
cannot undertake to answer readers 
who inquire as to the identity of un¬ 
known stations heard, as that is a 
matter of guesswork; in addition to 
this, the harmonics of many local long¬ 
wave stations can he heard in a short* 
wave receiver.— Editor.) 


31.56 9,500—VK3L0. Melbourne. Australia, irregular. 

Broadcasting Fo of AU:.tralia. 

—0Z7RL Copenhagen, Denmark. Around 

7 P.m. 

32.00 9.375—EH90C. Berne. Switzerland. Mon., Tue 3 .. 

Sat. 3 to 4 p.m 

—0Z7MK. Copenhagen, Denmark. Irregular 

after 7 p.m 

32.13 9.330 CGA, Drummondvllle, Canada. 

32 10 9.250—GBK. Rugby. England. 

32.50 9.230—FL, Paris. Frame (Eiffel Tower) Time 
signals 3:56 a.m. and 3:56 p.m. 

—VK2BL. Sydney. Australia. 

32.59 9.200- GBS, Rugby, England. Transatlantic phone. 


Kilo- 

Meiers cycles 

33.26 9.010— GBS, Rugby, England. 

33.70 8.900—_ Posen. Poland. Tests Mon. and Tbtira. 

6 to 7 P.m. 

31.50 8.690 —W2XAC. Schenectady. New York. 

31.74 8.630— WOO, Deal, N. J. 

35 00 8,570— HKCJ, Manlzalcs. Colombia. 

35.18 8,450- WSBN, SS. “ Leviathan." 

37.02 8,100— EATH, VUtma. Austria. Mon. and Thurs. 

5:30 to 7 p.m 

— HS4P, Bangkok. Siam. Tues. and I’rl. 
9 to 1 1 30 a.m 

37.80 7.930 —DOA, Doeheritz. Germany. I to 3 p.m. 

Iteli hpo.Rzent ralamt. Berlin. 

38.80 7.770— PCL. Kootwljk. Holland. 9 a.m. to 7 p.m. 

39.98 7.500— AFK. Docberilz. Germany 

— TFZSH. Reykjavik, belaud. 

— EK4ZZZ. Danzig (Free State). 

40.20 7,460— YR. I.VonS. France. Daily except Sun., 

11 30 a.in. to 12 :3U p.m. 

41 00 7,310—....Paris, France (‘ Radio Vitus") Tests. 

41.50 7.220— .Zurich. Switzerland Sat. 3 to 5 Pin. 

41.70 7.190— 6AG, Perth. West Australia. Between 

6:30 and 11 a.tn. 

42.12 7.280— 0-7RL. Coiwnhugen. Denmark. Irregular. 

Around 7 p m. 

43.00 6.870— EAR 110. Madrid, Spain. Tues. and Sat., 

5:30 to 7 P.nl. 

43.50 6,900— IMA, Rome. Italy, Sun., noon to 2:30 put. 

43.68 6.860— VRY. Georgetown, British Guiana. Wed. 

and Sun., 7 15 to It) 15. 

41.00 6.820— XC 51. San l.azaro. Mexico. 3 a.m. and 

3 p.m. 

15.00 6.60b—.... Berlin. Germany. 

45.20 6.635 WSBN. SS. l-evtalhan." 

46 05 6.515- WOO. Deal. Y J 

47 U0 6.380 CT3AG, Fnmhal. Madeira Island. Sat. 

after 10 P.m. 

48.80 6.140— KZRM. Manila. 1\ I 

■19. U 2 6.120— W2XE. New York City. Relays WABC. 

Atlantic Brouaiadmg i o. 

49.31 6.080— W2XCX. Newark, N. J. Relays WOR 

49 4u 6.070 — UOR2. Vienna. Austria. Testing 'lues, and 

Thurs.. 8 III to 9:itJ a.m. Wed. and Sat. 
after 6 p. in 

19 50 6,060- - W8XAL. l incinnatl. Ohio. Relays WI.W. 

— W9XU. Council Bluffs. Iowa. Relays KOlL. 

49.70 6,03(1— W2XAL, New Vork. N. Y. 

49.80 6.1)20— W9XF. Chicago. III. 

50.(10 C.000— EAJ25, Barcelona. Spain. Sat. 3 to t p.m. 

-RFN, Moscow, Russia. Tues., Thurs.. (Sat. 
8 to 9 a.m. 

— SAJ. Knrlsborg. Sweden. 

— Eiffel Tower. Paris, France Testing 6:30 
to 6:15 a.m . I 15 to 1:30, 5:15 to 5:15 
P in., around this ware 
52.00 5,770— AFL, Bergedorf. Germany. 

56.70 5.300— AGJ. Nauen. Germany. Occasionally after 

7 p.m. 

58.00 5,172— ... Prague, Czechoslovakia. 

1,0.90 1.920— LL, Paris. Franco. 

61.50 1.800 — W8XK, Pitt burgh. l'a. Relays KHKA 

after 6 p.m. Works with 5SW 5 to 7 p.m. 
Tues. and Thurs. Wesllnchouse Electric Co. 

61.22 to 62.50 meters—<1,800 to 4.900 kc. Television. 

W8XK, Pittsburgh. Pa. ;— WIXAY, Lex¬ 
ington. Mass.; W2XBU. Beacon. N. Y. ; 

WENR, Chicago, til. 

65.22 lo G6.G7 meters 1.500 to 4.600 kc. Television. 

— W6XC, I .os Angeles. Calif 

67.65 1.130— DOA. Doeheritz. Germany. 6 to 7 p.m. 

2 to 3 p.m. Mon., Wed., Fri. 

70.00 4.280 — OHK2. Vienna. Austria. Sun., first 15 

minutes nf Imur from 1 to 7 ji.rn. 

70.20 1.270—RA-19, Khabarovsk, Siberia. Daily except 

Wed. from 1 a.m. 

72 87 4.116— WOO, Deal. X J. 

80. 00 3,750 F8KR. Constantine. Tunis. Africa. Mon. 

and Fri. 

84.21 3,560— 0Z7RL. Copenhagen, Denmark. Tuesday 

and Fri. after 6 p.m. 

91.76 3. IRC— WCK, Detroit. Mich. (Police Dept.) 

b .03 3.124—WOO, Deal, N. J 

98.oO 3.U60— .. ., Motala. Sweden. 

101.7 to 105.3 meters— 2.850 to 2.950 ke. Television. 

— W3XK, Silver Springs, Md . 8 to 9 p.m. 
except Sunday; WPY. Allwood, N. J. 

1014 2,870 6WF. Perth, vustralla. 

105.3 to 109.1 meters — 2.750 to 2.830 ke. Television. 

— W2X B A Newark. Y .1 Tuei. and Frl. 

12 to 1 a. lit W2XCL. Brooklyn. Y Y ; 

— W8XAU. Pittsburgh, Pa. WlXB, 

SomerrlUe, Mass.; — W7XA0, Portland. Ore. 

109.1 to 113.1 meter 2.05n to 2.750 kc. Television 

W9XR, t hlcago. 111. 

136.4 to 142.9 meter. 2,1 nQ to 2.200 ke. Television. 

— W2XCR, Jersey City. N. .1 3 to 5 p. tn 

8 to 10 p, m. exccl.t Sat and Sun.; 

W8XAU, Pittsburgh. Pa.;— WlXB, Som- 
enllle. Mass. ;-~W2XCW, Schenectady, 
X Y. 

112.9 to 150 nieters—2.000 to 2.100 ke. Television. 

— W2XCL. Brooklyn. X. Y Mon.. Wed , 
Frl.. 9 to 10 p.m. :- W9XAA, Chicago. 
Ill; W2XBS. New Y’ork. N Y, frame 
60 lines deep. 72 wide. 1.200 R.M.P. 
WIXAE. Springfield. Mass. W8XAU. 
Pittsburgh. Pa.; W6XAM. I.os Angeles: 
—W2XBU. Beacon, N Y ;—W2XBW. 
Bound Brook. N ,T, ; — W3XK. Washing¬ 
ton. D. C Dally except Sun., 8 to 9 
P.m ; WPY. Allwood. X ,T. 

175.2 1.712 — WKOU. Cincinnati, Ohio. (Police Dept.) 

178.1 1,684 — W KDX, New Vork. N, Y (Police Dept.) 

187.0 1.596- WKDT, Detroit. Mich. (Fire Dept.) 

(Standard Television scanning. 48 lines, 9tli) It P.M.) 
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A Novel Scanning Disc 
for Television 


f A new design of this fundamental unit which facilitates the work 
° of synchronism for the experimenter and makes “ framing” easier 


Ills die-stamped aluminum disc not 
only accurately scans the picture 
through its spiral of holes (which arc 
cut square ml with sharp nines, in 
order to obtain maximum illumination iml 
also to secure sharply delineated television 
images) but it also has a speed-indicator, 
built into one spoke of the disc and held 
in place b\ the huh (which holts directly 
to the shaft of tin- small driving motor, as 
illustrated in the photographs reproduced 
here). 

I he technique uf receiving television im¬ 
ages resolves itself into but a few factors; 
the most successful results being obtained 
liv using a simple form of equipment made 
up of a minimum number of standard parts. 
The necessary elements are: (1) «i short 
wave receiver with two stages of trans¬ 
former-, or three of resistance-coupled, am 
plification producing an output voltage 
above 180, at 10 to 50 milliamperes; (’J) 
a neon glow-lamp; (0) a small variable 
speed motor; ( I) a speed-eont ml rheostat 
for motor; (5) a scanning disc and speed- 
indicator. 

The motor should he of the universal, or 
of the l).t type (such as are used in house¬ 
hold appliances) if the scanning disc is to 
be bolted directly to the motor: hut if an 
induction or a synchronous mol or is to he 
used, some sort of friction drive must be 
provided, in order that the speed ratios of 
lhr motor and the disc may he varied at 
will by the operator. 

Why Is Synchronization Necessary? 

Provided the experimenter's equipment is 
Complete, as outlined in the above para¬ 
graphs,. synchronization—speed control—re 
mains undoubtedly the only single factor 
a Meeting television reception. And it was 


By PAUL L. CLARK 

with the idea, of simplifying the speed prob¬ 
lem of the television engineer, that this disc 
lias been developed during the last year, 
t he standard scanning speed of stations 


now broadcasting television is }I00 r.p.ni.; 
and (by referring to Tigs. A and 15) it will 
be seen that the disc lias built into it \ 
speed-indicating element which shows when 
this speed is attained; })un revolutions being 
the theoretical speed at which the picture 
should register upon the Manning disc. 
Slight adjustments on the speed-control 
rheostat, however, one wa\ or the other, 
must he made b\ the experimenter, to get 
his speed in agreement with that of the 
similar disc d the television broadcast sta¬ 
tion. Considering tlu picture as accurately 


framed with the local and distant scanning 
s'stems running in perfect consonance, it 
is evident that, if this keyed-in consonance 
Im lost by even Ihc slightest disturbance 


occurring it either tlu sender or the re¬ 
ceiver, the picture " ill “I ravel 1 ' across the 
held of \iew. causing a ‘mis-frame,*' ami 
in the twinkling of an eye it will disappear 
unless speed correction be effected by ad¬ 
justing the rhi*ostal. 

Framing the linage 

the method in use by many progressive 
experimenters is to start up the small motor 
. ml slow!\ bring its speed to }H»0 r.p.ni. b\ 
watching the indicator circle; :it this speed 
the image should appear at the picture 
{Continued on p*tyt 81-1) 




FiU. C 


Fi*. o 


Fiji. E 


the left, the front of the disc described by Mr. Clark. shelving the spring-controlled indient r, which is here turned horizontally. and the ring on the disc 
to which it is to be adjusted, in the central picture, HC sec the hock of the d e, with the sheath under which the indicator slides; and the right Photo • 

graph shales the ports of the simple assembly. 
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New Radio Devices 
for Shop and Home 


In this department are reviewed commercial products of most 
recent interest . Manufacturers are requested to submit descrip¬ 
tions of forthcoming developments. 


HUHBELL TOGGLE SWITCH OF NEW 
CONSTRUCTION 


WESTON “MODEL 547 A.C —D.C.” 
TESTER 


O WITCH contacts ;irc the important parts 
O of a toggle switch. They should have 
prime consideration in selecting a switch 
whether the purpose is to control lamps or 
power equipment. The most frequent cause 
of switch failure has been burning of con¬ 
tacts at the “make/* No switch contact 
spring could receive the enormous inrush 
of current at the instant of “make'* without 
burning. 

A radically new form of contact spring 
has been scientifically designed so that two 
different rates of vibration are set-up in the 
spring; one tending to counteract the other. 



Outside appearance of a acre snap switch, 
which is designed to eliminate burning of con¬ 
tact points and should find ready acceptance 
by set builders. 


'rims recoil in the ends of the contact spring 
when the solid metal contact blade strikes 
between them is practically eliminated. As 
a result, burning and pitting of the spring 
is prevented. 

An automatic “kick-otT” prevents sticking 
of blades in contact. The commutator sup¬ 
port is perfectly insulated, and the commu¬ 
tator blades arc rigidly riveted to the car¬ 
rier, insuring positive alignment. 

The spring arm is pivoted on a round 
shaft, sealed in a symmetrical bearing facili¬ 
tating faster, smoother net km without wear. 

'Hie operating mechanism is separate from 
the bridge and perfectly insulated. A solid 
bridge with ears lies in a reeess across the 
lmkdite cover — entirely insulated, perfect 
alignment and rigidity insured. 

Each wiring terminal is held by two 
screws. A bak elite ease completely encloses 
mechanism. 

The catalog number, rating and price of 
each size follows: 5>801 , Single-pole, 5 amps. 
*250 volts; 10 amps. 125 volts, $.55; 9802, 
double- pole, 10 amps. 250 volts, $.90; 9803, 
:i-wny, 5 amps. 250 volts; 10 amps. 125 
volts, $.70; 9801, 1-way, 2 amps. 250 volts; 
5 amps. 125 volts, $2.20; 9805, single-pole, 
20 amps. 250 volts, $.90; 980f>, double-pole, 
20 amps. 250 volts, $1.00. These are made 
bv Ilarvcy Hubbell, Inc., Bridgeport, Conn. 


^pHIS latest addition to the Weston line 
1 of testing instruments comprises a spe¬ 
cial six-range ‘‘Model MT D.C. voltmeter, 
a double-range ‘‘Model 1101” D.C. inilliam- 
metcr, and i live-range ‘‘.Model 1 78" A-C. 
voltmeter; also, a three-way selector switch 
and two bi-pnlar, 9-point switches. \ bat¬ 
tery, the tester plug. test prods, and con¬ 
verter receptacles lit into a compartment. 

The over-all size is 12 3 8 x 9 x inches; 
and the weight. 10 pounds. 

With this tester, simultaneous readings 
can be made of the heater voltage on the 
\.C. volt under and the plate current on 
the milliainmctcr, while plate, bias or cath¬ 
ode voltages are being measured on the 
I).C. voltmeter. 

Other tests which may be made include: 
D.C. filament voltage (range plus or minus 
10 volts); A.C. heater voltage (1, 8 or l(i 
volts); D.C. plate volts (250 or 750 volts); 
D.C. biasing voltage (plus or minus 100 
volts; or plus or minus 50 volts); D.C. bias¬ 
ing voltage on D.C. sets with reversed fila¬ 
ment connection (50 volts); D.C. cathode 
voltage (plus or minus 50 volts) ; D.C. con¬ 
trol-grid voltage (minus 5 volts or plus 
100 volts) : D.C. plate current (20 or 100 



/Arrangement of the commutator parts and 
spring-arm of the jure Jfubbcll snap switch 
described at the left. 

ilia.): “grill test - ’ on A.C. or D.C. screen- 
grid tubes and '27 used as detector. 

The above tests may be made with the 
tester plug inserted in the radio set, while 
the following external tests employ the 
binding posts and flexible cables: .Measure¬ 
ment from center tap of power transformer, 
750 volts A.C. ; line-voltage measurements, 
150 volts A.C. ; plate current at various 
“IP supply taps (cm 20 or 100 ma. scale) ; 
“IP supply at power pack, 250 or 750 volts 
I). C: “A,** “IP' or “C” potentials within 
the limits of the 5-10-15 scale D.C. volt¬ 
meter; plate current from left-hand plate of 
full-wave rectifier; continuity tests, using 
the self-contained 4.5 volt battery with 
either n 500-ohm or a 5.000-ohm resistor in 
voltmeter circuit; resistance measurements; 
measurement of trickle chargers and other 
devices, (the milliammeter's range may he 
read as 2 or 10 amperes by use of shunts 
which are available separately). 

To dealers, the net price of this instru¬ 
ment, made by the Weston Electrical In¬ 
strument Corp., Newark, N. J., is $9T75. 



The “Mike-Lite,” a desk novelty with a 
utilitarian slant which will be appreciated by 
those who smoke. It ts a most acceptable gift. 

ENTER—THE “MIKE-LITE” 

F 'EW and far between arc the desks of 
technical men which do not sport upon 
their tops some device that indicates to the 
knowing observer just what branch of sci¬ 
ence is of particular interest to the tech¬ 
nician. 

Combining utility with a novelty which 
will appeal to radio men, the new “Mike- 
1 ate 5 ' placed on the market by A. M. Klceht- 
heim & Co., Inc., New York City, is worthy 
of special mention. 

The “mike’’ is in reality a cigar lighter. 
It is available in a onc-dollar style (a 
faithful reproduction of a modern broadcast 
studio microphone); and in a two-dollar 
model, which has also an ash-tray. 

Both are designed for operation from the 
light socket, on 110 volts, either A.C. or 
D.C. There is a choice of finish, the colors 
being in baked enamel. \ silk cord and 
attachment plug are furnished. 

As Christmas gifts for technical men who 
smoke, these lighters are finding tremendous 
demand. 

Since the “Mikc-Lite*’ is ruggedly built, 
there is little danger of breakage, should it 
be knocked over in the discharge of its 
duties as, perhaps, a paper-weight. Of the 
two models, that with the ash-tray attach¬ 
ment is most often selected. 



The l Test on “Model 54 7 . 4.C.-D.Ctester as it 
appears when the cover is removed. It tests 
both A.C. and D.C. screen-grid tubes. 








31G 


RADIO-CRAFT 


January, 1 ( >30 


Television Images in Natural Colors 

A description of the use of sodium photoelectric cells and argon- 
neon lamps for the demonstration of three-color television over 
wires in the Hell Telephone Laboratories 

By DR. HERBERT E. IVES 

Research Depatwcnt, Hell Telephone l aboratories 



Fig. E 

Dr. lccs adjusting the "volume and quality *' / 
the visual output of the receiver. The largest 
amplifier tubes are at the right. 

T HREE are two method.- of television 
transmission in I use; one hv 

radio ; 1 1 1 «I the other by wire. The 
laboratory usually develops ils equip¬ 
ment ‘"on wire** and transfers it to u radio 
eireuit after the initial difficulties have been 
ironed out. This was the plan followed in 
the development of nalural-color television, 
the delimits! rations lo Hie represciilnlives of 
tin* press bring ivt‘ii over a wire. 

Keprndnctioii in the monochrome of the 
orange red neon lamp is mi old aecomplish- 
ment. The new feature, combined blue, 
green and red response, is obtained by the 
use of the old machine (driving motors, 
scanning discs, synchrealizing systems, and 


the same amplification circuits) plus a spe¬ 
cial design uid arrangement of photoelectric 
Cells and “noble gas** (neon and argon) 
lamps. 

The Olpin-Siilwell Cell 

Through the work of \. It. Olpin and 
G. H. Stilwell there lias been developed a 
new kind of photoelectric cell (Fig. 13) 
which uses sodium in phtee of potassium. 
Its active surface »s sensitized by a com¬ 
plicated process using sulphur vapor and 
oxygen, instead of by a glow discharge ol 
hydrogen as with the former typo of cell. 

The response of the new cell to color, 
instead of stopping in the blue-green region, 
continues all the way to the deep red. IJe- 
<anise the former potassium cells were re¬ 
sponsive only to the blue cud of the spec¬ 
trum, objects of a yellowish color appeared 
darker than I hey should, and the tone of 
the reproduced scene was not quite correct. 
(This disadvantage applied particularly to 
persons of dark or tunned complexion.) 
When tint new cells are used in the original 



Pi*. H 

Light-scusit ive ee!l with titter drawn portly ant. 
Ha lifts of nit sc arc used. (St C i Uj. L.) 



Fi*. M 

l*ic:v of the receiver equipment; .-I, driving motor: B, gears foe framing the image: C\ synchronizing 
motor generator (which connects to a simitar pmt in, the transmitter, variation in the speed of either 
causing a reaction which tends to equalise the speed); D, 50 hole, 1080-»\/*.»i. disc: I light shade. I hr 
lamps and special ( encased ) mirrors are at upper right. 



Fi*. F 


’ *iyni plumy in Blue'' — green, red, and all the 
other colors of the rainbow. 


television apparatus but wilh yellow tillers 

similar to those used in photographing 
landscapes in order to make the blue sky 
appear properly dark this defect Is cor¬ 
rected and the images assume their correct 
values of light and shade, no matter what 
the color of the object or the complexion 
of the sitter. 

The development of color television has 
In greatly simplified by Ihe fact that, 
so far as Hu* eye is concerned, any color 
may be represented bv the proper mixture 
of just three fundamental colors—red, 
green, and blue (this fact was utilized in 
the development of Color photograph}). 

The method of “beam scanning'* used in 
regular television has been employed. 

Color Filters 

To apply this method to valor television, 
three sets of photoelectric ceils, Cl, C2 and 
Of in Kig. are used in place of the one 
set used before. Each of these sets is pro¬ 
vided willi color filters (’* \/* “I*.** and “C' 1 ) 
mado up of sheets of colored gelatine. One 
set 1 is liltcrs of an orange-red color which 
make the cells "sec” things as the hypo¬ 
thetical red-sensilivc nerves of the retina 
sic them; another has yellow-green filters 
to give the green signal; while the third 
has greenish-bine filters which perform a 
* n responding function for Hie blue con¬ 
stituent of vision. 

The pliotoelcctric-cc!l container, or “cage/* 
has been built into a new form. (Fig. C.) 
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The grouping of the color filters, in front of the 
color-sensitive photoelectric cells, is sltaU'H in 
this perspect sketch of the television irons 
ntitter. 

Balancing the Color Pick-up 

In the new photo-cell cage twenty-four 
cells are employed; two with “blue** filters, 
eight with “green” fillers, amt fourteen with 
“red” filters. These numbers are so chosen, 
with respect to the relative sensitiveness of 
the cells to different colors, that the photo¬ 
electric signals are of about equal value 
for the three colors. The cells are placed 
in three banks; one hank in front of and 
above the position of the scanned object, 
one bank diagonally to the right, and an¬ 
other diagonally to the left; so that the 
cells receive light from both sides of the 
object and above. In placing the cells they 


arc so distributed by color as to give no 
predominance in any direction to any color, 
lit addition, sheets of rough pressed glass 
are set up at some distance, in front of the 
cell containers; so that the light reflected 
from the object to the cells is well dif¬ 
fused. (Fig. F.) 

The television signals produced in the 
color-sensitive photoelectric cells through 
the color Hltcra are not different electric¬ 
ally from those used in monochromatic tele¬ 
vision. Three sets of umpli flees ore re¬ 
quired, one for each color , ond three trans¬ 
mission channels in place of one: but the 
transmission channels are exactly similar to 
those which were used with the some scon- 
tun ft disc before. (Fig. D.) 



77ic lens picks up at once red light from the 
neon tube, reflected from one mirror; green 
from one argon tube, also reflected; and blue, 
from the other argon tube, :c hieh shines through 
both mirrors. 

Comparison Between Scanning Methods 

It may he well to point out that there 
are two fundamental systems in use for the 
process of picture “pick-up;** one is just 
the reverse of the other. In one method. 



* <ertu - c' 


Filj. A 

hi this is seen the ordinary potassium light- 
sensitive cell, Cl, to which ha* been added tilter 
l .’’ Special sodium photo electric cells C'2 and 
C3, in conjunction with filters “fl and 4, C*‘ 
tire required to obtain additional color selection, 

the scanning disc breaks into lines, the light 
reflected from the subject; in the other (f ig. 
A) the disc projects, as lines, the illumi¬ 
nation from the light source. In the former 
method the subject is exposed to a continu¬ 
ous light of high intensity which results in 
what is equivalent to a sunburn. In the 
latter method, the subject is rapidly scanned 
bp a pencil of Utjht and “sunburn** does not 
result. This is the scheme adopted by the 
Bell Laboratories, as most satisfactory. 

It will be noted that Hie location and rela¬ 
tion of the photoelectric cell and the light 
source are reversed in the two methods; 
the photoelectric cell is back of the scan¬ 
ning disk in the former, and the Utjht source 
replaces it in the latter. 

As each “color” (frequency) has its own 
amplifier, the “color gain” may he con¬ 
trolled and the colors “mixed” in much the 
(Continued on pope 345) 
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r * m 




Fi*. I) 


Side view of transmitting scanning disc, its motor, synchronising motor-generator, por.eer amplifiers, motor and amplifier controls, direct current supplies, lenses, 
translucent glass, filters , and photoelectric cells with doors of cabinets opened, rill but the cells and the box containing the diffusing glass and litters are the 
same as i the transmitting units used m the original demonstration of monochromatic television. The girl subject wears apparel of gay colors. 
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The Development of the Modern 
Sound Reproducer 


In this continuation of his article on the development of the elec¬ 
trostatic principle, Mr. Roos describes the simple, yet ingenious 
and effective, improvement made by Colin Kyle and embodied in 
the latest American reproducers 


By OSCAR C. ROOS 


I X the first part of this article. which 
appeared in the November issue of 
Hauio-Chwt, the successive steps in the 
development of electnistotic mul imil- 
Jiple-unit reproducers, mid some of the 
acoustic problems arising from the nature 
of sound-waves in air, have been discussed. 
We now come to the latest revolutionary 
invention, which combines the two principles 
effectively. 

'Hie development of the “mesh-unit’* re¬ 
producer seems to have been logically neces¬ 
sitated by the use of smaller and smaller 
pistons to escape the alternative of enor¬ 
mously high radial stresses in sertiomtliu'd 
diaphragms, such as that shown in Fig. P. 

It must be remembered that, with a 
polarized diaphragm, the fidelity of the re¬ 
sponse to an audio-frequency signal must 
depend on the mechanical elasticity of the 
diaphragm. If the audio-frequency voltage 
were created and reversed instantaneously, 
the diaphragm could fly hack to its polar¬ 
ized position only in accordance with its 
own natural characteristics. All we can 


do is to increase its elasticity by applying 
high radial si resses — provide a satisfactory 
response at 15,00(1 cycles, and let it go at 
that. the more tense the diaphragm, the 
greater the fidelity. In some instruments 
I he radial strain is 2,200 pounds on each 
inch of the diaphragm’s width; but, no 
doubt, under long periods of heavy service, 
the metal will develop molecular instability 
(“crystallize'), and require periodical re¬ 
placements. 

Fu gen Kcisz was at the cross-roads of 
two new lines of development. In his 
‘‘granule-piston’* reproducer, previously de¬ 
scribed and illustrated in Fig. 10. he made 
his “piston units** out of single solid gran¬ 
ules; but it has since been shown that I here 
is a, lack of strictly parallel operation in 
the myriads of these grannies. 

On the other hand, his “air-vent piston'* 
reproducer (shown in Fig. 11) was one of 
the earliest of successful modern designs: 
its flexible rubber membrane M, covered with 
a conducting substance (I, “fans," so to speak, 
the air waxes through the circular holes H 




The cmz'aturc of the fixed-frame electrode F 
keeps in place the stretched dielectric M: which 
is nevertheless allowed a flat conformation by 
the groove T 

which pierce the thin, curved tin plate F. 
Thus G and F are the armatures : the holes 
in t.lie latter have curved convex sides (Hie 
depth of which is exaggerated in the draw¬ 
ing to make the arrangement plain). When 
>1 is drawn into the holes H, the air in these 
acts lik** so many practically weightless pis¬ 
tons. The attraction of their curved edges 
for the conductor G (gold-foil, graphite, 
etc.) makes the central section of the nieiii- 
hrane, over the hole, take an almost flat 
shape, with resulting greater efficiency and 
fidelity. The molecular damping in the mem¬ 
brane M also contributes to increased 
fidelity by preventing undesired vibrations. 



Above, one of the European designs of an elec 
frost otic reproducer: the membrane F is 
stretched tightly over the eccentric circles C, 
so that it cannot vibrate in radial segments. 
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In the Reiss nnilotc rally-driven reproducer, 
above, the “piston-vents ’ mv circular holes 
punched through a coitv *■ >. saucer-like disc of 
metal, whose thickness is exaggerated here . 

The Kyle Reproducer 

It does not appear that Reis/, fully appre¬ 
ciated his opportunity here: and it remained 
for an Aim-lie,in school tendin', Colin Kyle, 
to approach perfection in acoustic fidelity, 
most remarkably. by I he use of the ‘‘goal- 
cye M type of i h sIi unit reproducers. From 
a. study of Figs. 1*2 to Ifj, it will be seen 
why pinetieally-ulcal piston action is nh- 
t lined over thr range of audible frequencies. 

In F i lt. 12, i schematic seel ion of crude, 
undeveloped form of Hie Kyle reproducer, 
we 1i?id n convex, rect<mtfuht.r frame instead 
of the round ones previously used; on I his 
frame K there ire parallel ridges It, about 
inch apart. ‘The flexible anna fun- (> is 
tightly conneeled to tin- dieleetric ineinhranc 
.M. and both an supported by the ridges 
R so that they do not come in contact wilh 
thr flour H of the grooves. 

If we compare this with llie similarly* 
lettered section of tin- Reis/, speaker shown 
in Pig. II, we shall see Rial the membrane 
M in the latler is at: all limes in close eon- 
I id with Ihr- piston holes II. and therefore 
Mm amplitude of the sound is cut down 
hcea.ii.se of the confinement of the air. lint 
in the Kyle unit (Fig. 12) the whole rec¬ 
tangular strip of the membrane M between 
any I wo ridges R is kept entirely away from 
about i>'2 r /o of the pislon-Iiole edges for 
most uf the tinu'. These holes are shaped 
like “goat-eyes," % \ 1/Hi-inch; and the nit;m- 
hrane M never touches the bottom of tin 
groove at its middle, or trough, except 
under the very strongest .signal impulses. 
I bis means that there is less compression 



resistance and move available amplitude than 
in the Reis/, system. Purther advantage is 
gained h\ the fact that every groove has 
two iii vents in the frame P, one at each 
end. 

1 lie mesh-imil P of Fig. I2A is. in prac¬ 
tice, a frame 8x12 indies, wilh l.*» grooves 
having la ‘‘goat-eyes*’ each—a total of l>75. 
Four of these units are usually sutlieicut 
for home use; lnd as many as such units, 
making a reproducer tieelve feet square, 
have hern sat isfaetorily assembled, giving 
lil.Hnd sm ill pistons acting in strict phase 
over a plane front, 'finis we see vindicated 
Fessenden's theory of multiple units (See 
Fig. :i, part 1). 



While the mesh-unit principle is illustrated here, 
the ridges between the " piston-vents” illustrated 
here arc not of the best shape. It is an early 
nnuicl. 


Curving the Frame 

If we examine Pigs. If and 15, wc shall 
lind a. further slight ad\ mtage in using a 
partly* cylindrical frame F, rather than one 
which is flat, as in Fig. l.‘I, or part of a 
sphe re, as in Fig II. 'flic membrane M is 
concave when the armature plates F and (? 
are unexcited; when the polarizing potential 
of 8iM) to son volts is pul on, there is more 
stretching in the flexible members toward the 
‘Vmd-eycs** of the cylindrical frame than in 
either tin* flat or I lie spheroidal models. 

flu la is u idvantage to lie derived h\ 
using for M a malcria! having a dielectric 
constant of 2 to M; this gives a greater pull 
than using air as a, dielectric, between F 
and G. 

I he trick of bringing F and (* logether 
by bevels mar the edge, and drawing the 
electrilied membrane into u plane surface 
near its middle, was used by Massollc in a 
circular diaphragm; but abandoned in later 
Fuirnpciin designs. 

One manufacturer who heard a mesh-unit 
speaker was so incredulous, because of the 
simplicity of the const ruction, that he in¬ 
sisted on being shown the “concealed mo¬ 
tor 1 *; n ical tribute to the extraordinary 
simplicity of the electrostatic reproducer. 

If these instruments can he sold for 820 
to S7*>, they will severely affect conditions 
in the competitive market of 10-10. AVe 
must not forget, however, that a swarm of 
improvements in electrostatic reproducers 
may follow, more rapidly than they did in 
the magnetic type, because of the simplicity 
and cheapness of the former. 




GOAT-EVE VENTS 
(TWICE NATURAL 5HE) Fig. /O 


The construction of a mesh-unit reproducer stioivu above, with a flat fired elect rode F, is very easy; 
but the result u ill be imperfect and bussing reproduction. The reason is that the plate voltage pulls the 
diaphragm into <i co lives' shape . instead of permitting it to remain flat. The principal attract ion is 

uKvard the shoulders B B. 
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Uses of D.C. and AX. Screen-Grid Tubes 

§ A summary of the factors entering into the design of amplifier j? 

Sj circuits for the efficient utilization of four-element tubes ^ 


By J. A. DOWIE, Member I.R.E. 

Chief Instructor , National Radio Institute 


T IIE screen-grid vacuum tube, first 
offered to tlie American public late 
in 1!>27, and one of I he major con¬ 
tributions which science has made to 
the radio industry, is a distinct departure 
from the conventional type of three-element 
vacuum tube. The unusual characteristics 
and performance obtained from this tube 
are made possible by the introduction of a 
fourth element, or second grid, of novel 
design. 'This extends between the first grid 
(which is of the usual type) and the pi ate, 
and it is a ho carried over outside the plate. 
Thus, the plate is completely shielded or 
screened from the eow/ro/-grid by the screen- 
grid. 

If the plate is left disconnected and the 
screen-grid is used as the “anode" (plate) 
electrode, the *22 type (D.C. screen-grid) 
tube operates in a manner exactly similar 
to the ordinary three-element vacuum tube. 
It has then an amplification factor of b.5 
and a plate resistance of 15,000 ohms. 

The D.C. Tube 



As screen-grid tubes acquire a silver-like in¬ 
terior surface during evacuation, it is difficult 
to visualise the interior construction . The re¬ 

lation of the four "elements” is shown in this 
figure. 


When the 22 is used as a four-element 
tube, a voltage of approximately 45 is ap¬ 
plied to the screen-grid, and a higher volt¬ 
age, 00 to 155, to ttic plate. 'II ic filament in 
this tube is rated at 5.5 volts, 0.152-ampere; 
when it is used as a radio-frequency ampli¬ 
fier only, it may be operated from an AC. 
source by means of a step-down trans¬ 
former. 

This tube may be used ns a detector with 
a grid leak and grid condenser, or with a 
grid bias. Resistance coupling is then recom¬ 
mended, as this gives a very satisfactory 


frequency-characteristic because of the high 
internal resistance of the tube. 

The *22 was especially designed as a ra¬ 
dio-frequency amplifier. When it is so used, 
the most important advantage gained is 
elimination of all feed-back ordinarily 
caused by coupling between grid and plate 
due to the capacity between these elements. 
It is also possible to obtain higher voltage 
amplification per stage; 20 to 50 in the 
broadcast range, as compared with the 
usual range of 5 to 12 per stage with tlircc- 
clenicnt tubes. 



In this diagram the use of screen grid tubes in a D.C circuit is shown; ttyo stages of tuned 
impedance" R F amplification develop very high gain. The " control-grid” btas ts obtained from 
resistor R The usual ’01. J tube is used for detection. Dotted lines indicate recommended circuit 

and tube shielding . 


Although the internal shielding prevents 
feed-back through the tube’s inter-electrode 
capacities, this is only one source of coup¬ 
ling between stages; so that it becomes 
necessary also to shield the input circuit 
from the output circuit. 'The amount of 
shielding necessary will depend upon the 
voltage amplification per stage and the cir¬ 
cuit arrangement. A typical JD.C. screen- 
grid receiving circuit is shown in Fig. 2. 
A metallic shield enclosing each timed stage 
is usually sufficient hut, if further shielding 
is found necessary when the voltage ampli¬ 
fication is high, then a metal cap over the 
tube, extending to the base, aryl connected 
to the ground, should he used. Clearance 
for the grid connections must be provided 
at the top. 

'Hie tube may also be used as an audio¬ 
frequency amplifier with resistance Coupling, 
the connections being the same ns when i* 
is used for radio-frequency amplification. 

How the Tube Functions 

In a three-element vacuum tube, with tlie 
grill at zero potential, only a limited num¬ 
ber of electrons reach the plate under the 
influence of the positive charge on the lat¬ 
ter. 'flic limiting factor is a cloud of elec¬ 
trons surrounding the filament and forming 
what is known as the spore chartje; these 
arc negative in polarity and tend to drive 
other electrons hack into the filament. 

When the grid is charged negatively, it 
repels some of the electrons approaching 
it and thus minces the total number reach¬ 
ing the plate and. thus, the plate current. 
As the grid is considerably closer to the 
filament, it exerts a greater influence on 
ttu* electron flow, and also on the space- 
charge density, than does the plate. 

When the grid is charged positively, it 
increases the total electron flow far more 
than the plate would do if the positive 
charge on the latter were increased the 
same amount; because the grill is closer to 
the filament and its positive charge breaks 
up ttie negative space charge more effec¬ 
tively than the comparatively distant plate 
can. 

The sensitivity of the control exerted by 
the grid (and hence the amplifying value of 
the tv he) is definitely limit cd by the elec¬ 
trons snr rounding the filament. If an extra 
grid is interposed between the filament and 
the regular control-grid, and charged posi¬ 
tively, it will (by virtue of its proximity to 
the filament) break up the space-charge 
and increase the controlling influence of the 
regular grid. 

The extra grid may also he located be¬ 
tween the control-grid and the plate. Here 
it will require a higher positive charge ttian 
before, but it now' also serves another pur- 















































































January, 1930 


RADIO-CRAFT 



This circuit Must rates two applications of t.C. screen'firid tubes: transformer coupling has replaced 
the tatted impedance in the K.T. coupler, bote the type '24 detector. (Primary of second R.i'.T. has 
about one-third the number of secondary turns.) hor satisfactory operation it is necessary to use 

extremely high plate-circuit impedance: in the audio input, a SOO'henry choke (.4.T. transformer 
secondary) is recommended by the author. 


post*; namely, to reduce the t rouldesome 
capacity effect between the prill and plate. 
It nets as a grounded center plate. split - 
tinthe fixed condenser formed by the grid 
and plate into two smaller condensers in 
series. 

In commercial models of the four-element 


tube ( N ?2 type), the extra grid, known as 
the screen-grid, encircles the plate com¬ 
pletely: the inner section acts both as a 
space-charge disrupter and as a capacity re¬ 
ducer, while the outer section (which has 
nothing to do with the screened electrons 
because they stop at the plate) serves merely 
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to reduce the capacity between the outside 
of the plate and the connecting lead. There¬ 
fore, it can be seen that the advantage of 
the screen-grid tube is that it reduces both 
the space charge and the internal grid-to- 
pl ite capacity. This greatly improves the 
action of a vacuum tube, and makes it pos¬ 
sible to obtain much higher amplification. 
The A C. Model 

Recently a new A.C. screen-grid tube has 
been placed on the market, and is known 
as type -I. This tube is designed primarily 
as a radio-freqnenev amplifier and liigh- 
mitput bias detector. The design is similar 
to that of the type ’22, in that it has a 
second grid of novel design which extends 
between the usual grid and plate, and also 
carries over the outside of tin* plate to give 
extremely good shielding between the control 
grid and the plate. The grid-to-plate ca¬ 
pacity has been reduced to .01-iimif. (maxi¬ 
mum) allowing high amplification per stage 
without neutralization. (In three element 
tubes this capacity is about 9 ininf.) 

This new tube has a nnipotcntial cathode 
(as in the ’*27 type) which is raised to the 
temperature of emission by means of a 
heater filament operated on 2y» volts, A.C., 
and requiring a current of 1.75 amperes. 
This tube has been designed to operate at 
plate voltages between 1IJ5 and the maxi¬ 
mum of 180; the screen-grid voltage should 
(Continued on pope 3M») 


The Seven-Grid Vacuum Tube! 


S INCE the advent of the screen-grid 
t ii We which is, really, a double-grid 
tulie, engineers ami constructors all 
over the world have been wondering why 
tube constructing should slop here. Why 
not a triple-grid tube, quadruple-grid tube, 
or even a septuple-grid tube? 

There is. indeed, no reason for not hav¬ 
ing seven grids; any more than there would 
he for having a single dimension when we 
can really have two, three—perhaps four 
and live dimensions. And, even though wc 
do not know what the fourth dimension is, 
there is no scientific reason why we can 
not build a sevcn-griil tube. Indeed, such 
a tube has now been Imilt by a tinman 
radio engineer; the constructor being no less 
than the distinguished Huron Manfred von 
Ardenne, who directs a well-known llcrlin 
experimental radio laboratory. 

The tube is shown in the double illus¬ 
tration at the lower right. Some technical 
data may not lie amiss: for it is certain 
that this tii 1 io will prove so revolutionary 
that by next spring it will have superseded 
every other design on the market. 

flic simple reason for this statement, 
revolutionary in itself, is that with this tube 
no others are required. 

'The amplification, as may he guessed, is 
of such titanic ratio, that not even an audio 
trails former is required to make the sig¬ 
nals audible. 


IMPORTANT! 
REFORF writing us to ask where the 
new Von Ardenne tube may be purchased, 
our readers should consult the last para¬ 
graph of this article. 


\s our readers, no doubt, wish to have 
some technical information upon this new 
giant, the following may not he amiss. 

The tube is of I tie usual construction and 
contains a single thnriatcd lilament. In 
order to make it work at an exceedingly low 
filament-voltage, the inventor has incorpor¬ 
ated within the filament, n number of ra¬ 
dium electrons which make for extra high 
emission. Indeed, by this means, the fila¬ 
ment voltage becomes entirely negligible; 
it becomes, under certain circumstances, 
what is known as “negative filament volt¬ 
age.’* This may lie explained l»y the ex¬ 
ceedingly high “mu’* (ntiiplilicution factor) 
of the lube. Indeed, in this present tube, 
due to this negative filament voltage, ail 
entirely new formula had to hr built up, 
which may he expressed as follows: 

7 ^ —J-E 

+ r y r7 y + g/i m 6 

Mathematicians will readily understand 
this formula, and will realize that it docs 
not come into conflict with Newton’s con¬ 
servation of the law of energy. 

Characteristics of the ‘lube 

Since we have seven grids, seven different 
grid biases arc needed. These are fur¬ 
nished by the amplification factor of the 
complete resistance, making the ratios of 
the change of the plate voltage a double 
“mu’* factor. 

The plate resistance may he calculated 
hv the ascertained values of the grid biases 
minus the filament voltage, which, in this 
case, is of the negative variety. The am¬ 
plification factor of the tube in list ipso facto 
lie multiplied by seven; the result then mul¬ 
tiplied by the minus figure. 


This, as will he readily appreciated, gives 
n very high electron efficiency per square 
centimeter under normal atmospheric pres¬ 
sure; and the result is a flow of between 
(Continued on pope iHO) 



Baron von Ardcnnc's lie re tube, at the right; 
a view of its elements at the left. The 50-on. 
(20-imc/i) mark on the rule shows its enormous 
length . 
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Vacuum Tubes for Radio 
Reception 



Mr. Palmer describes, in his fourth article, the methods employed 
to assure the quality of modern tubes by automatic inspection, and 
gives the design of a useful home tester 

By C. W. PALMi'R 


O NF of the most interesting: studies 
in the manufacture of radio tubes 
is that of handling and testing the 
great number which are si lipped 
ilnily; In the first article of this scries 
the fact was mentioned, that the tubes which 
arc returned to the factory for replacement 
are subject to certain tests, and that many 
of the tubes which are replaced are found 
to have been injured by misuse. 

The methods by which the engineers ill 
charge determine how the tube became in¬ 
operative should he of interest to most of 
our readers. The manufacturer is naturally 
concerned with the returned tidies; as he 
wishes to locate the sources ot the most t rc- 
(pient faults. A number of special instru¬ 
ments have been developed to facilitate tills 
work. First, the tube is examined to dis- 
rover which unit of the plant made il ; al¬ 
most all makers put code numbers on tubes. 

Next, the tube is subjected to a number 
of tests, similar to those described in pre¬ 
ceding articles, in order to obtain its actual 
characteristic curves. These tests measure 
the mutual conductance, plate current, fila¬ 
ment emission, hum, gas content, leakage 
current, etc.; in this way, the tube's devia¬ 
tion from the standard is determined; and 
then the tube is taken apart in order to 
locate the exact cause of its failure. 

In ease the filament circuit is found open, 
for example, it is possible to tell whether the 
tube was short-circuited, or whether il was 
subjected to unduly high voltages. The fila¬ 
ment is placed under ;t microscope and its 
condition is noted; if it is burnt-out, the end 
is found to lie towered at the point of frac- 



mutual conductance 
OF RECEIVING-TUBE types 
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In rating a tube's value by its mutual roa- 
ductance, its type must be considered. Here 
arc average values for standard tubes at norma! 
operating voltages. 



Fi«. 1 

This circuit makes it possible to test quickly 
individual tubes to determine their mutual con¬ 
ductance, the best index to their quality. 


lure. If a short-circuit occurred, between 
the filament and the grid. a. small darkened 
or broken spot on the grill tells the storv. 
Many tubes are ii jnred or made inopera¬ 
tive bv mis-liamlling; if the tube is dropped 
Or jarred badly, the elements are often 
knocked out of place. This causes a change 
in the characteristics; even though the fila¬ 
ment is not broken or the “envelope” (hull), 
etc.) cracked. The tests of the character¬ 
istics of the tube soon reveal this detect. 
A record of the cause of breakdown is kept 
and, if n number of the tubes made by the 
same machine unit arc returned, the cause 
of the trouble is looked into at that stage ot 
the process; and if possible, the weakness is 
overcome. 

Manufacturers are doing their part to 
produce perfect tubes through rigid inspec¬ 
tion, careful testing of material and finished 
products, and ample packing. Kvery piece 
of m.’ Icrial which enters the tubes is first 
subjected to exhaustive tests to determine 
its quality and purity. F.acli lube is tested 
before il leaves the factory; in some cases 
the tlilies are given several complete test';, 
al different slips of manufacture, or sam¬ 
ples are taken from each lot; and if one de¬ 
fective tube is found the entire lot is retested. 
More and more attention is being paid to 
the packing; “drop tests” with eases of tubes 
are made to be sure that tlie cushioning is 
adequate. 

A Simple Tube Tester 

It may be said that the one measure of 
a tube's characteristics, which is belter than 
anv other single indication, is ils mutual 
conductance. In the November issue, the 
writer gave a. simple method for measuring 
the leakage current and the gas contents ot 
a tube; this test, is very good and is of serv¬ 
ice in cheeking a great number of lubes, tor 
it is very simple. 

The '«*«/ nnl-comlocf once test, however, 
gives a direct measure of the values of the 


tube. It is to be understood, of course, 
that s between different 1 }fl >(>s °f tubes, one 
with lower conductance may be better 
suited to certain purposes. (See Fig. 2, 
showing the average mutual conductance of 
the various tube types, under the customary 
coinbina)ions of plate and grid voltages.) 
The “high-mu'* and the screen-grid tubes, 
witli their very high amplification factor and 
their low plate current, have, consequently, 
a very low mutual Conductance. They are, 
however, satisfactory in the special circuits 
-designed for them. On the other hand, 
the general-purpose tubes, and especially the 
*01A ami the ''27. may be used in any posi¬ 
tion where n large output current is not de¬ 
manded: ,iii<l it will be noted that the A. C. 
'2 k ranks much higher than the ”22. 

The power tubes have the highest mutual 
conduct a net*, because their plate resistance 
is very low; they may lu* used efficiently 
(speaking from an engineering standpoint 
only) in other positions than the last audio 
stage. Where cost is an object, however, 
they do not commend themselves to the set 
designer. It is interesting to note that in 
other countries, where electric set operation 
is comparatively rare, and battery consump¬ 
tion an important matter, tubes are derigned 
for specially low current consumption, in 
comparison with their ainplitiea.t ion—in 
other words, high mutual conductance. We 
find, for instance, the ltritish HI.210 with 
a filament current of 0.1 ampere at 2 volts, 
and a plate current of 3.2 milliampcrcs at 
150 volts with 1-volt grid bias, this tube, 
with amplification factor of 20 and plate 
resistance of 23.000 ohms, has a mutual 
conductance of 870: which may he compared 
with the 200 of ihe American MO type, or 
the 800 of the '01A type with its lower am¬ 
plification. In comparison, the dry-cell tubes 
first used in American commercial sets are 
strikingly low in mutual conductance. 

However, as between tubes of the same 
type, the mutual conductance increases with 
the plate current; and, therefore, a high 
‘’(iiu" reading of a tube indicates that its 
filament emission is very good. The mu¬ 
tual conductance of a lube, it will be re¬ 
membered, is Hie ratio of the amplification- 
factor to the plate resistance. (The ampli¬ 
fication factor is conveniently first multi¬ 
plied by one million, to obtain the rating in 
microtnhos instead of mhos.) If either of 
those two values is abnormal, the mutual- 
comliictancc reading will show that some¬ 
thing is wrong. Anv misplacement of the 
tube, a high leakage-current, will all be 
shown in a mutual-conductance test. 

It remains only to locate a simple method 
for measuring this value, in order to have 
an ideal lube tester. One such device, which 
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was developed b\ K. V, Appleton and has 
been published several times in different 
hooks, is described here. Fig. I shows the 
arningemcnt. When the key K is closed, 
the potential difference applied between the 
filament and grid equals I'll, where 1' is 
the eurrent in K, This change of grid po¬ 
tential causes a change of plate eurrent 
equal to 

I 

I'IS - (approximately.) 

r.g 

'riu- currents l and P flow through the 
galvanometer MA in opposite directions and, 
if It is adjusted until the galvanometer 
reading shows no change* then 
I 

I—Pit - 

Eg 

or* in other words, 

I I 

Eg It 

The plate circuit does not contain any 
external resistance except that of the gal¬ 
vanometer, which is small and can be ne¬ 
glected; the tube's internal plate resistance 


is Itp. W hen the grid potential is small, it 
may tie stated that 

I “Mu” 

lig ~~ Up 

and, since, 

I 1 

lig“ u 

then 

“Mu” 1 

Up U 

The value “Mii**/l{p is the mutual con¬ 
ductance. Then, it‘ we have a calibrated 
resistor for It, it is a simple matter to ob¬ 
tain the correct value of the mutual con¬ 
ductance. 

The galvanometer mav he a low-reading 
niilliainmcter with a full-scale deflection of 
about 0-10. The grid battery should be 
about 4-M? volts, and the plate and filament 
batteries should lie proper for the tube 
under test. For H* the experimenter ma\ 
either calibrate a resistor or obtain one cali¬ 
brated l»\ a precision-instrument company. 

If only an approximate value is desired, 


a variable resistor of good make should be 
obtained, and a scale made to suit the posi¬ 
tion of the pointer. (By this we mean that 
the full resistance may be assumed to be 
that of the instrument's rating; then one 
half of the resistance winding will give half 
the resistance; one quarter of the winding, 
a quarter of the resistance, etc.) Bv meas¬ 
uring a number of tubes in this way, thejror- 
reet point on the scale for a good tube will 
soon be found; and we will then have a 
direct-reading tube tester and mutual-con¬ 
ductance bridge. 

Manual Testing 

In quantity production of receiving tubes, 
it is necessary to use some fast but sure 
method of rejecting those tubes which are 
defective and passing the good tubes on It) 
the packing department. (We will later 
discuss the method of making tubes more 
thoroughly.) Four or five years ago, when 
quantity production of vacuum tubes was 
just commencing on a large scale, the gen¬ 
eral procedure was to check each tube man¬ 
ually, at the maximum rate of 2*2.5 per hour, 

(Continued on page 34(i) 
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Speech j rut rtj><ifnn.itt in the Operator's Control Room of 
(Radio) ''Station KXX. Hollywood, California note ponatropr 
afrair enabling operator to announce and change records at the 
same time. 


Here we find ourselves looUita through the double glass window (through which 
the Central Control Operator views all the studios), left panel, program and oprr 
titoi-s’ remote-control circuits; center, mixing panel; right, local switching—in 
duplicate with announcer's control in adjacent room. The reproducer is “monitor¬ 
ing” KMX, via a superheterodyne. 


From Microphone to Modulator 

\ Being on account of the equipment used and the technical routine | 
followed in a typical, modern broadcast station 

By C. STERLING Gl EASON 


M \NY reams arc written on various 
phases ot' radio broadcasting. par¬ 
ticularly on subjects pertaining to 
personal traits ot* microphone fa¬ 
vorites ami the exact shade of a popular 
announcer's hair; yet comparatively little 
is said regarding the work of the technicians 
who. bcinjr generally of a retiring disposi¬ 
tion and only too glad to carry on I heir 
work behind doors marked Yo A dm it.t once, 
nevertheless are primarily responsible tor 
the clock-like smoothness which character¬ 
izes the better radio program of today. 
Many columns of copy are prepared in ex¬ 
planation of what the wild wireless waves 
are saying: yet far more interesting, at least 
to those of the technical persuasion, is the 
story of the experiences of these waves 
from the time they are struck into life at 
the microphone to the time they are im¬ 
pressed upon the carrier at the transmitter. 

Radio KNX 

The technical excellence of modern broad¬ 
casting methods is impressive, and we too 
were duly impressed when we recently visited 
the control rooms of KNX, where 1 new 
Western Electric control panel of the 50.000- 
watt type has been installed. The station 


itself is located nine miles away (in the 
San Fernando Valley, safely away* ironi 
city congestion, with its accompanying at¬ 
tenuation of signal) and is linked hy pri¬ 
vate telephone line with the studio on the 
Paramount Pictures’ lot at 11 oily wood. 

We find no one in the annonneer’s room, 
but; a small desk lamp burns hospitably mi 
the table at which the announcer custom 
irily sits. There is little impressively tech¬ 
nical equipment, in sight, and the room seems 
much like a study : save that upon the tahh 
stands a single small cabinet, whose slop¬ 
ing panel is studded with n, dozen or so ketf 
switches and a donbh row ot black push¬ 
buttons paired with red fiilnt. fights. 

We are puzzled bv the absence ot the 
ubiquitous iniceofthoue, but the mystery soon 
solves itself when 11 h■ missing instrument is 
discovered in tin* shape ot what we had 
taken for a small mantel clock. \ chronom¬ 
eter gleams in naulieal brasswork with its 
mahogany ease. \bove the desk is sus¬ 
pended a large eonc loud speaker—silent, of 
course, when the aunoiineer*s “mike is cut 
in—and at the right, the trusty phono¬ 
graph with its tone-arm picl'VR stands ready 
to fill up unforeseen gaps in program rout 
Inc- A desk telephone of the monophnue 


type, universally recognized hy motion pic¬ 
ture fans as being as indigenous to Holly 
wood as Klicgs and private swimming pools, 
lends a last: ltit/.y air of distinction. 

Inter-Studio Networks 

From his swivel chair, the announcer com¬ 
mands a view of all six studios, which arc 
grouped about the two control rooms ami 
are pi duly visible through double plate- 
glass windows. Since the program conics 
to him through his loud speaker, ami since 
lie has virtually i public-address system at 
his hand, he can eoi»iniunieat:e with the ar¬ 
tists just as effectively as if he were ill the 
same room—a decided convenience when 
orchestral numbers from the largest studio 
arc to he alternated with numbers front 
other rooms. 

In the upper left hand corner of the con¬ 
trol cabinet is a. small green pilot lamp 
which, we gather, burns when the announcer 
is on the air. At present, however, U is 
dark, and we assume that announcements 
are being math' elsewhere, since Mr. Naylor 
Rogers, manager of KNX and our genial 
guide, has already told ns that the station 
is on the air daily from A.M. to 1:00 

A.M. the following morning. 
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The most iuterestiinj units ore the Mixer, the Master Gain, ami the Uy nothing Pads the latter are merely circuit elements designed to match 
the relay snjual outfut to the telephone line the 'Amplifier' consist cf three stage,, using 250 zeatuxs. and the power amplifier of tut 
\0-ku. tubes. Hate modulation is used , the modnlc'-or being capacity can pled to the 50 -zcatt R.F . amplifier. 
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CIRCUIT SEQUENCE, STATION KNX. HOLLYWOOD 


We pass through the floor into I he adj;i- 
cent room and conic upon what is plainly 
I he ecu h r of technical activity. It is the 
n/tf rotor's control room, where ire found 
(he speech amplifit rs and Ihe switchboards 
providing means of supervisinn myr evi*r\ 
ford of wire in Ihe whole installation. Krom 
hr ie radi.de Ihe extension lines over which 
arc brought outside programs and Held 
events, and lie re originate the private-pro¬ 
gram circuits linking studio and station bv 
rtifiji/.c control. 

Tolling loops for coiniiiiiniration between 
I '-clinicians parallel all program lines, and 
all these circuits converge upon tin* single 
massive desk where presides the single con¬ 
trol operator. Hr, too, has a view of the 


six studios which accommodate various types 
of program, and I Inis is constantly in touch 
with what is going on everywhere in the 
studio. 

\ Change-Over 

\t the present instant :i bright red pilot 
light gleams from Ihe upper left-hand eor- 
ner nl (lie control )mool J signifying that a 
program is coming in over an outside ex¬ 
tension line. lJeside it, its green twin indi- 
eates that the parallel talking loop of the 
operators is in working order. 

I he .sound of an orehrstra is heard from 
the loud speaker on the wall. The largest 
studio used for orchestra numbers, is de¬ 
serted. In reply to our unspoken question, 


the operator answers: “it's coming from 
the Spilt more Ihillroom.” 

He throws the black key switch which is 
companion to the green pilot> and lifts the 
receiver of the telephone to his ear. “How 
many moier* 5 he asks of the “field operator,” 
ami back over the talking loop conics the 
information that this is the last uptown 
number. 

■‘Wait a minute and you’ll see this studio 
go mi the air.” 

At this juncture an announcer enters, ex¬ 
changes i few words with our operator, 
iml vanishes into the next room. The mu¬ 
sic ends. “This,” says the loud speikc . 
eonelurles the musical hour broadcast from 
(Con?itnHof oil pope ‘Jt-7) 



lure ree haze the microphone relay board in the announcer's booth; 
hetc the microphone eoutrol may be switched to studios or re»i«*/e con- 
trots by pressing buttons ; another button cuts the station off the air, 
in emergencies. I hrough the windows the announcer z'iezcs the studios 
and the operator's control room illustrated on the opposite page . The 
clock-Ukc drz-tec i* a were type of microphone. 


Through the window abozc. zee see the control room: left to right, station to-lhic 
amplifier (the transmitter is vine miles azcoy); pozeer supply; szv it eh board for quick 
Zesting <>f transmission circuits: and jack b-**trd .olit'rc m mitrol lines terminate. 
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Making Low-Loss Coils on a 
Celluloid Base 

The Constructor who “Winds His Own” will find the method 
described here worth the trouble of preparing the simple wind¬ 
ing machine described. Efficient and attractive windings result 

from its use. 


T HE solenoid is the best possible coil 
— how often have we heard that pro¬ 
nouncement? It took quite a long 
lime for this fact to become recog¬ 
nized; but as the latest practice shows, it is 
generally admitted, though only after manu¬ 
facturers ami amateurs have run the entire 
gamut of fantastic coil forms and designs, 
lint, when this conclusion was definitely 
reached, designers rushed to another ex¬ 
treme. and the craze for extremely small coils 
has prevailed quite as aggressively. Some 
manufacturers have special reasons for using 
coils of this type, but beyond this there is 
no very compelling cause for their general 
adoption. 

Necessarily, such coils must he wound 
with wire that will allow the greatest number 
of turns to the inch that is compatible with 
good insulation. Enamelled wire has this 
qua I ideation; but, for a radio-f requeue ft con¬ 
ductor, it has the drawback that it is sur¬ 
rounded by a dielectric: so thin that, when 
no other spacing is used, the coil has an 
excessive selt-ca pacify and consequently a 
short tuning range. Sometimes, a thread 
is cut in the tube used as a coil form, and 
the wire placet! in this; but as a rule, other 
means are employed, such as under-cutting 
the tubes and winding tlie wire in the hol¬ 
lows. This method left the winding free to 
slip and, after repealed heating and cooling 
(from the normal temperature variations of 
the coil in a receiving set) had loosened the 
turns, tin* tuning of the set was affected. 
As another expedient, a heavy coating of 


By G. W. TI£CK 

varnish was used to keep closely-wound Coils 
in condition. 

These coils, because of the shortcomings 
cited, have the disadvantages of high radio- 
frequency resistance ami large electrical 
losses; hut they served the purpose of those 
who were carried away by the craze for 
compactness and make-shift stabilization. 

The Ideal Coil 

Like a great many other things in real 
life, the ideal coil is unattainable; but there 
is almost always a practicable compromise 
available to ns. We know what the ideal 
coil would be—one of silver wire, with no 
insulating material whatever around it, but 
yet, untaruisliahle; held rigidly in a coil, yet 
without a form. That should be a perfect 
coil. 

There is a way of approaching this desired 
construction as nearly as possible, with rigid 
spacing, y< t extreme lightness of the form, 
with a minimum of harmful insulations. 
This article is intended to show the right 
way of doing this; because there is another 
method not: so good. Care must be used; 
but the experimenter will have a valuable 
asset in liis laboratory equipment, always 
ready and serviceable when a new wrinkle 
comes along to arouse his activity. 

The coils we describe here are mounted 
on celluloid, because Ibis material is a light 
one, not affected by moisture, and it can 
be made easily to keep I he individual turns 
spaced accurately. If they are so wound 
that they are not buried in the celluloid, and 
not "doped up,** they will have the lowest 


losses and the lowest self-capacity possible; 
and be rigid (on absolutely necessary con¬ 
dition for successful “tjantj* Mm in//). 

Winding Machinery 

No makeshift equipment can he used in 
the production of suitable coils, l'or in¬ 
stance, if wc wind the coils on a solid form 
with layers of paper under the celluloid (a 
method often used with the idea that the 
complete coil may be slid off intact) we 
shall he re wa riled with disappointment. 
The handling of the coil will spoil all our 
efforts. We must proceed in the right way. 

To assure the successful working out of 
our plans, we must get a split metal tube, 
two inches in diameter and about a foot 
long (Fig. 1). This is the form or mandrel 
upon which the coil is to be wound. The 
diameter given will he found the most con¬ 
venient for a radio-frequency coil. Besides, 
it may be convenient to obtain a piece of 
metal of this size from an old metal bed¬ 
stead; such tubing is often seen lyiuf about 
the streets, or in a junk shop, where it is 
stripped of a light brass sheathing. If such 
a tube cannot he obtained in this manner a 
steel tube (having a No. T2 wall) should be 
purchased and carefully split, down ils en¬ 
tire length with a hacksaw; carefully 
squeezed in a vise and bound with iron wire 
to close up the widened cut (because the 
steel has a spring that will open up the 
tube loo much); and subjected to a low 
red heat. 

Inside this tube, when cooled, there is then 
forced a hardwood stick (Fig. *2) of suitable 
size (or better, such a stick covered with 
a metal tube), whose purpose is to expand 
the softened tube not more than l/82nd- 
inidi. Beyond this, the pressure needed 
would he too great to permit the spreading 
stick to be removed readily. In this way, 
however, the split tube can be compressed 
sufficiently, after the removal of the 
spreader, to take off the coil without injury. 

It is assumed the reader has now a defi¬ 
nite idea of how the winding form should 
look (Fig. •!) and is ready to tackle the 
spacing mechanism. This is simpler than 
it may appear, for it is nothing like the 
completed devices used by commercial wind¬ 
ers; \ct if it is made and operated correctly, 
the spacing of turns will he found in every 
way equal to that found in commercial coils. 

This device is nothing more complicated 
than ;i thin steel wire to which a light weight 
is attached, and which is allowed to hang 
over the winding form (Fig. I); so that it 
touches the magnet wire at the point where 
the latter is being wound on the form, and 
separates it from the previous turn. As 



The tube form required for celluloid base coils is arranged as sluKCn. Fig. 1 is a split metal tube, over 
which the celluloid is tightened; Fig. 2 the ' spreading stick,” taken out to permit removal of the coils, 
and used alone to wind primaries of slightly smaller diameter. Fig. S ix the complete assembly ; and 
Fig. 4 the simple spacing arrangement which produces lotv-loss cods. 
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Hut the arrangement for retarding the 
magnet wire is an essential part of the 
mcehanism. iml must he constructed be¬ 
fore we proceed further with the winding. \ 
study of Fig. r t will show what this is like. 
A grooved wheel .1 is forced over a. metal 
tube 71 so that they turn on a rod C. A cord 
holding a weight /> is set in the groove of 
the wheel ami firmly anchored somewhere. 
'I lie spool of magnet wire, E f is slipped over 
the tube, and a wedge inserted to make it 
turn only with the wheel and tube. It is 
obvious that increasing the weight I) has a 
braking or retarding effect on the spool, 
while ihe wire is being wound on the eoil 
form. This constitutes the braking device, 
and is essential to any typo of eoil winding. 

It will be seen that the spacer wire and 
weight an attached to the tube B at F, 
'flic latter is a ring, loose so that the lube 
may turn in it. 'This method of attaching 
the spacing wire near the spool is to keep 
the two wires as nearly parallel as possible, 
which helps to hold the sparer in the right 
course. It will ho noticed also that the re¬ 
tarding device is free to move along the 
rod; so that the spool may move as the coil 
grows in length. 


Making a Coil 

J.et us suppose we have the winding ma¬ 
chine completed) and desire to make a set 
of eoils for a receiver using .OOftttft-mf. con¬ 
densers. We require on each coil 71 turns 
of No. *2t silk-covered wire, spaced with a 
Vo. .18 steel wire. \ 1! three coils are to he 
wound ns one long eoil, and later cut into 
lengths with the requisite number of turns 
in each. 

The first slop is to procure a sheet of 
celluloid nearly as long as the form or man¬ 
drel M and nv< Happing by less than half 
an inch when wrapped around the form. 
Celluloid .Ola-inch thick can he obtained at 
auto supply house ; hut .010 thickness is 
preferable. \ sheet of wrapping paper 
about the* she- of the* celluloid is wrapped 
about 1 lie mandrel, and ewer this the cellu¬ 
loid is put. ltuhhcr bands are used to hole! 
both tightly. After they are placed on Ihc 
mandrel, along with the rubber hands, the: 
mandrel should he: rotated. while the hand 
retards it hv gripping Ihc celluloid at 
places along its length. This cause's the 
paper and celluloid te> grip tlie form lightly; 
end when this can he done no longer without 
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The sketch 
at the left 

the arrangement of the 
si tuple coil winding 
machine designed by 
Up. Tcrk: the ap- 
f hi nit us of Tig. J is 

dune it in simplified form at the upper right . 

pj itiuitlcd section of the t rinding is slw:oii 
lit the center right (H) The spa cinq wire /' guides 
the Infest turn 1.2 into Bare at a proper separation 
tr,.m tin- previous one l: 1. 1 marker >nei.\ be slipped 

ler it at the ■ eht ptaee to indicate the end of a 
single “Minding. 


FIG 5 


shipping the mandrel, the fit may t>c rc- 
garebel as tight. 

To be gin winding, anchor the magnet wire 
in some way to the mandrel, and the n take 
up a position in front of the machine, wind 
em a few* turns, and with the free hand take 
i piece e>f thin wire or Ih e eel and place 
it under the wire at the point where it is 
about to touch the celluloid. (Sec Fig. 5H). 
this is the starting point for eoil Vo. J. 
I ndc ivor to keep the lead from the spool 
parallel with the; turns on the form, and 
continue till 7b turns arc wound tin in this 
manner. Then insert a loop of wire or 
thread; and so on nt every 7bth turn. Vow, 
without releasing this form, end the spool 
by winding on a. turn or two more as the 
case may he. 'This makes one long eoil of 
wire, with loops showing where Ihc individ¬ 
ual coils are separated ami later to be cut. 

Treating the Coils 

The next step is In apply the solvent 
(‘'ethyl acetate’ ) with a line hair brush— 
not too large, or it will waste the solvent, 
nor too small, as Ihe work will then take 
too long. Npply the brush along the length 
of the eoil; then turn it to a dry portion, and 
so on. 11epiat this operation, taking rare 
I hat no tlry spots are left untouched; lmt 
do not drench the eoil, as this will soften 
Ihe celluloid ton much and illnw the turns 
to sink into it. producing uneven spacing 
md an effect akin hi doping. Mtogetlier. 
Hie eoil should he kept moistened about one 
minute. This is sufficient to make the silk 
fibres adhere; hut should any difficulty he 
experienced in making the wires Stick, a few 
scraps of celluloid may he dissolved in the 
ethyl acetate. \imthcr precaution is, do 
not handle tin celluloid or wire with oily or 
greasy hands. When the solvent is pure, the 
covering of the. wire is not darkened and, 
even when a small amount of celluloid is dis¬ 
solved in it. the discoloration will not he 
notacrahle. 


the eoil should he allowed to dry for about 
.m hour, to give Ihc celluloid time to harden. 
When this is done, Ihe spreading stick is 
pushed out of the mandrel, allowing ihe lat¬ 
ter to contract so that it may be pushed out 
of the coils. 'File paper is then removed and 
the operation of cutting the eoil begins. \ 
knife having a thin blade and a sharp point 
is used to dig under the wire where the loop 
indicates the end of a. winding. Ihe wire is 
lifted clear of Ihe celluloid and cut, and half 
a turn is peeled off; First wilh one cut end 
md then with the other. ’Flic two half- 
turns removed leave a mark, iround which 
the point of the knife is passed, by rolling 
the coil on the table. When tin 1 severed 
portion is trimmed by paring off Ihe fringe 
caused by the cutting, the oilier half turn 
is peeled off, and so on both ends; thus 
forming the secondary lends for a coil with 
71. secondary turns. All this should he done 
immediately after Hie coil has been re¬ 
moved from Ihe mandrel, .after the time re¬ 
quired for drying. 

Making Primaries 

The primary is wound upon t:hc spread¬ 
ing stick, or inner tube, over a layer of 
paper, in somewhat the same manner. 

I arger spacing win- is used, and the press¬ 
ure on Ihc supplv spool is reduced; so that 
the coil can he easily removed. Since the 
aiuoiml of primary winding is small, this i 
not difficult. All counting of the turns is 
(lone when cutting. 

Fo mount the primary inside the secon¬ 
dary. strips of celluloid are Imilt up to the 
proper thickness to give an even spacing 
all a round Ihe coil between the primary and 
secondary. 'Fo do this, a cement is made 
hv dissolving celluloid scraps in the ethyl 
acetate until it assumes a syrupy consist¬ 
ency: it is then applied to the celluloid. 
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The two readers of R I DIO-CR A FT who send in the greatest number of ingenious Kinks each month will be awarded , 
a copy of "The Radio Amateurs Handbook” a work well known for its value; in addition to the space rates pain 

all articles printed . 


D.C. FROM YOUR AUTO 
By Joseph Riley 

A H EC I*’. XT news item stated that a 
young man interested in radio had 
iiiii rried a young woman also inter¬ 
ested in radio. 'They made a special 
five-tube set* for use during their honc\ 
moon, to lie operated by the storage “ V’ 
battery in the automobile they owned. 

Anvone can operate their receiver this 
way by following the idea illustrated in 
Fig. 1. Any burnt-out “bayonet-base” lamp 
may lie used. The glass part is broken out 
and two leads are soldered to the contact 
points. There .are two types of base: single- 
contact and double-contact; use one which 
properly tits the particular outlet you want 
to take t he six-volt supply from. Caution: 
Kxominc one of the auto lamps and make 
certain that the D.C. supply is not 12 volts. 

V wooden handle is fastened to the lamp 
shell; this makes it easy to remove the cur¬ 
rent tap and replace the lamp. It is usu¬ 
ally most convenient to tap the current at 
the instrument hoard. 

The amount of current consumed by the 
average five-tube set in an hour is about one 
and one-half amperes; the automobile lamps 
probably consume three to ten amperes. So, 
the comparison indicates, there is no objec¬ 
tion on the score of undue battery drain. 
In fact, the starting motor will probably 
draw as high as .‘100 amperes (instantaneous 
v alue) for the few seconds it is on during 
Starting. 

If a two-color cord is used for connecting, 
it will tie easy to distinguish “ V positive 
from “A” negative, by using a red lead 



for the former and a black wire for the 
latter. 

Of course, it is necessary to have the right 
connection when the plug is made up; but, 
as the sockets will probably nil be connected 
the same way, the ‘‘A” polarities to the set 
will not he reversed if another socket should 
he tapped at another time. I sually, the 
shell of the single-contact base will l>e 
negative and the contact positive; a simple 
test for the double-contact base is to connect 
flic plug “A” leads to the set. If it works* 
the connections arc correct; if it doesn’t, 
the "A” connections are reversed. 

A clever arrangement would be to install 
a set of u ir batteries in the car and wire 
them to an outlet on the instrument hoard* 
to he tapped with another plug. Be sure 
these “13” voltages are by-passed inside the 
set. 




with consequent loss of the qualities oh 
by this arrangement. 

Another solution of the problem is 
trated in Fig. 3; a coil, larger tin* 
“tube-base” coil* is mounted slidably c 
vertical rods, which may be bus bar 
two clips are of the “Fahnestock*’ y pc 
and may he loosened from the rods by 
pressing; the coil thus being easily adjusted 
to any position. As the experimenter may 
desire to use this newly-applied coil as a re¬ 
generative (tickler) winding instead of an 
antenna coil, the desirability of easy adjust¬ 
ment is apparent. 

The coil when used as a tickler is wired 
into circuit with an external control of cir¬ 
cuit oscillation. 


Fi*. 2 

77/ is parallel input am! push-pull output is 
economical, and worked well for its constructor. 

A SEMI-PUSH-PULL A F. STAGE 
By R. Wm. Tanner 

R ecently a stage of *ti-a push-pnii 

audio amplification was needed for one 
of the writer’s experimental receivers. A 
look through the “junk box” proved that no 
center tapped input transformer was avail¬ 
able, only a regular transformer, T1, and 
an output push-pull transformer, T*2. 
Paralleling the tubes would not do; this had 
previously been tried, with very poor results, 
under the exist ing conditions. 

A little constructive thinking on the sub¬ 
ject resulted in the “hybrid” circuit of Fig. 
2. 'Hie plates are connected in the conven¬ 
tional push-pull manner, but the grills are 
in parallel. 

This circuit seems to give practically the 
same results ns the regular push-pull stage 
when considered from the standpoint of un¬ 
distorted output and minimum A.C. hum; it 
has the added advantage that a lower input 
voltage from the preceding stage is required. 


MEASURING SMALL RESISTORS 
By J, V. Uinbarger 

F requently the experimenter wishes 
to know the value of a certain resistance. 
Filmi outward appearance, one cannot dis¬ 
tinguish a 50-olun resistor from a 500-oluu; 
hut here is a simple way to find the approxi¬ 
mate value of <i resistance. The hookup 
shown is an improvised bridge circuit com¬ 
posed of parts every experimenter has* 
namely: a potentiometer, headphones* a bat¬ 
tery, and a resistor whose value is known. 
One should choose a known resistance which 
he guesses to be as near the unknown value 
as possible; this will give greater accuracy. 
For the same reason, choose by guess a po¬ 
tentiometer whose resistance is near the 
value of the sum of the known and un¬ 
known. (By near, is meant something not 
over three or four times as large; which is 
close enough for most purposes.) 

The procedure is to tap the connection in- 
(Continued on pope 350) 


A simple tap to the automobile storage battery 
will operate a receiver efficiently. 


A NOVEL COUPLING IDEA 
By Alan Hamilton 

T HE problem of adding an antenna wind¬ 
ing to a single-winding short-wave coil 
of the “tube-base” type has been “solved” 
bv most amateurs, who do without this coil; 



Fi *-. 3 . . , 

A tube-base plug-in co\l is easily equipped with 
an adjustable winding in this way. 
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How to Make a 
Wave-Resonance Tuner 

Unknown to the general public, the U. S. Signal Corps Labora¬ 
tories under the able direction of Major William E. Blair have 
been developing applications of the principle of Wave-Resonance 
Tuning. The results are chronicled in this article. 

By S. R. WINTERS 

Washington, I). C. Correspondent of R\DIO-CraFT 


A TL’RK-IJKE coil oi wire, mounted 
over a plate of aluminum, is the 
simple instrument used in the ap¬ 
plication of the "wave-resonance*' 1 
method of tuning radio transmitting and 
receiving sets. Not only 1ms Dr. Louis 
Cohen, an eminent consulting engineer, de¬ 
veloped a mathematical formula hut the 



With a strong signal, the wave-resonance tuner, 
indicated by the special symbol at the left, may 
be coupled inductively to the grid circuit of a 
detector effectively. This circuit is selective. 

system has been adapted to various prac¬ 
tical uses by the Signal Corps Laboratories 
of the War Department. Commercial re¬ 
ceivers for broadcast reception have been 
utilized in connection with this method and 
Major William L. Rlair, in charge of the 
research and engineering division, has ap¬ 
plied it to the operation from one antenna 
of three transmitting sets on different fre¬ 
quencies. 

While the mathematical formula of wave- 
resonance timing encompasses the require¬ 
ments for short-wave transmission and re¬ 
ception, the Signal Corps Laboratories 
worked oil the design and construction of 
coils covering the wave spectrum assigned 
to broadcasting. An independent investiga¬ 
tor has made a timer with a 4.5-to-l tuning 
range. 

Design of a Wave-Kesonance Tuner 

For example, one of the wave-conductors 
— covering a wavelength range of .‘MIO to 550 
meters—includes a coil 8 inches long and 2 
inches in diameter, containing 100 turns of 
very fine cotton-covered wire. The com¬ 
pleted coil takes the form and characteris¬ 
tics of a solenoid, and mav be wound read¬ 
ily by any experimenter. ('The coil pictured 
in Fig. \, at the right, was designed for a 
band partly below the broadcast spectrum, 
ami consists of only 225 turns of wire. I>y 
following the directions in the text, how¬ 
ever, operation in the broadcast band will 
be obtained.) Immediately underneath this 
coil of wire is adjusted a thin plate of alu¬ 
minum — 8 inches long and 1- inches wide— 


which is movable, up and down; and thereby 
signals from different broadcast stations are 
timed in. This metal plate serves the same 
function as our widrly-used variable con¬ 
densers: but, instead of rotating around an 
axis, it has a vertical movement. 

The coil of wire and metal plate are 
mounted between two upright insulating 
supports: the latter have a foot, or base 
support, in the form of another piece which 
is short and narrow. One of the upright 
supports contains the terminals connecting 
the i coie-arndvctor to the antenna and re¬ 
ceiving set; whereas the other upright has 
ft slight extension through which is passed 
a long screw, with a dial or knob on top. 
This screw is employed to vary the distance 
between the coil of wire and the aluminum 
plate; and, thus, to select signals. 



Capacitativc coupling of the wave-resonance 
tuner, in place of the usual antcuno lead, to the 
first radio-frequency stage. 


Principle of the Resonance Coil 

The simplest explanation of the theory of 
circuit timing hv ’‘wave resonance** is that 
of capturing a "stationary radio wave*’ on a 
wire and then picking out the resonant 
points. However, a more elaborate and 
strictly scientific definition of “wave reson¬ 
ance** is advanced, “It is,” to quote Dr. 
Cohen, who formulated the mathematical the¬ 
ory, “the condition that obtains when a con¬ 
ductor of dish'ihvted inductance and capac¬ 
ity is subjected to electrical oscillations, and 
either the length of the conductor, or the 
inductance and capacity per unit length of 
conductor, is properly adjusted in relation 
to the frequency of the oscillations. If an 
electric impulse is impressed on a conductor 
of distributed inductance and capacity, 
which is open at the far end, the impulse 
travels along the conductor and, on reach¬ 
ing the open end, it is reflected there, return¬ 
ing at the same velocity. If, at the time of 
its reaching the starting point, an impulse of 
opposite direction is sent into the conductor, 
the second impulse adds to the first. 

“If, therefore, alternate impulses are im¬ 
pressed on a conductor and so timed that 
the interval between them is the time re¬ 
quired for the impulse to travel to and fro 
on the conductor, a high voltage or current 
(Continued on, page -H8) 


Fi>*. A 

One of the nave resonance tuning coils made in the Signal Corps 
Laboratories for experiments as described zeith broadcast reception , 
ers zccll as short-zvavc operation, both transmitting and receiving. 
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The Electrostatic 
“Radiophon” 

A new device in which the listener forms 
a part of the reproducing mechanism, in¬ 
vented for the use of the deaf, applies an 
old principle in a novel way 

By DR. GUSTAV HICHHORN 

Radio I et hnical Institute Zurich, Switzerland 


E X I’KIt I M KNTS in enabling the dcaf 
to lu*:ir radio, ;is well ;is certain 
theoretical studies, led I lie writer to 
design the inst riiineiit which he 
I i;i s patented and made known as the 
Itadinphoit.” (Unfortunately, lieeanse of 
the widespread use of this word to de¬ 
scribe other apparatus! it is not suitably 
distinct ive.) 

Its operation depends upon connecting: 
the person of the listener into the output 
circuit of an audio amplifier, where tlie* 
phones or reproducer would ordinarily he 
located. One terminal of the circuit is at¬ 
tached to an electrode taken in the hand, 
or sonic cither electrical conned ion to Ihc 
body is made. The other is connected to a 
metallized layer which has been coated upon 
a dielectric (preferably i so-called semi¬ 
conductor, such as parchment, very thin 
leather, piirchrncnl paper, etc); and the 
nnn-mdal!izcd side of this diaphragm is 
held, by the aid of m insulating handle, 
against the ear. No special polarity is re¬ 
quired; though in practice, at times, better 
results may he had by reversing connections. 

Construction of the “Radiophon ’ 

The instrument, illustrated in Pig. A, is 
shown in cross-section in big. I; while a 
front view of tin handle is given in big. 2. 



Vi*. 1 (left) Fig, 2 (right) 

Side and front cross-.vertions of the '’Radio- 
phonT* The principtil parts are named itt the 
text . 


The handle (*{) encloses a hollow space (4) 
like that of t he en rpieee of an Kitfopcan tele¬ 
phone, hut, this is not essential. Over this 
recess is placed the ‘‘dielectric membrane,** 
its metallized side (5) on tin inside. 

Ltie double wire (12) is led into an open¬ 
ing in the handle, when the high-resistor 
(la) is connected across it. One output 
lead is connected also to the metal strip 
(IT), which covers these connections and 
makes contact with the hand of the listener, 
who is holding the device. The wire (18) 
connects the other output lead to the metal 
ized side of the dielectric diaphragm (a-(>). 



.In experimental circuit, with roitfro/.«- designed 

to test the characteristics of the Rndiophm i." 

To hr exact, the listener is one plate of the con 
denser, as well as a r, sistar. 

The resistor (of say 100,000 ohms) climb 
nates unsteadiness or breaking of speech 
and music, otherwise occasionally noted. 
The plate volt ge lo he employed for best 
results depends on the tube; hut at least TO 
to 100 volts should he used. 

Principle of Indirect Hearing 

The “Radioplion” is held with the unmetal- 
li/.ed side of the dielectric in contact with 
the ear; the dryer the diaphragm, the better 
(as a matter of fact, the dielectric might he 
dispensed with, and the metallic membrane 
applied directly to the ear; hut the sen¬ 
sation would not. he particularly pleasant). 
For this reason, the diaphragm, if absorbent, 
should he varnished to protect it from mois¬ 
ture. 

Audibility is strongest when the instru¬ 
ment is held very close to the car; but the 
sound is not lost when the instrument is 
held in contact with other parts of the head, 
such as the check, temples, forehead, or ev en 
on top of tin* head. This indicates a physio¬ 
logical elicet rnimmmicntcd directh through 
I lie head to the sensitive interior organs of 
hearing;. Thus, even deaf persons whose car- 
drums no longer function properly, hat. 
.those nerve renters are intart t can hear 
i olio. 

It is a. well-known fact that many such 
persons use the telephone very well; in this 



FI*. A 

One model of the "Radiophonshowing the 
reproducing surface above the handle . 

ease the sound vibrations seek a path other 
than the usual one. So, also, if such a deaf 
person holds the handle of a tuning fork be¬ 
tween his teeth, lie hears the sound clear!v. 
The American editor and inventor. Hugo 
(icrnsbaek, used this principle in his “Oso- 
phone M ; which is an electromagnelic tele- 
plume receiver transmitting its powerful vi¬ 
brations to a projection which the listener 
holds between his teeth. This, however, is 
not very com fort a hie, so that the device has 
not proven popular. 

(The principle embodied in lhe “Radio- 
photd 1 teas also described by the Editor of 
Rjumo-Uhajt, some four pears a pa, as an> 
experiment to he performed with a sheet of 
paper; hut. teas not applied to the produc¬ 
tion of a perfected instrument, like Dr . 
E ich h o nds.—E d it or,) 

Operating Characteristics 

An experimental hook-up of the “Radio- 
plum'’ is shown in big. wherein the A. F. 
modulated current is fed into the primary 
of Ihe varioeonpler YC, and thence to the 
primary of the transformer AFT; upon the 
secondary of which is impressed a direct 
voltage regulated by the potentiometer Kl. 
Switches permit the throwing o'* the block¬ 
ing capacity C or the high resistance R‘2 
into the circuit; and the voltage across the 
output A H (and, consequently, the 'Ttadiu- 
plimf* and its operator) is measured by the 
ebet rostatic voltmeter V. 

AVitli very weak A.C. voltages, such as 
operate an ordinary receiving set, the audi¬ 
ble ctlYct commences when the D.C. (“polar¬ 
izing”) voltage reaches about 70, and con¬ 
tinues to increase to about 150. From 
llirncc upwards there is no important in¬ 
crease in volume. 

(Continued on, pape H50) 


Fig. 4 

The characteristics of the 
" Radiophon ' under dif¬ 
ferent polarizing and 
signal voltages, as meas¬ 
ured by the circuit 
shown in Fig. .1. To 
some extent, the sen¬ 
sitivity increases with 
the D.C. voltage applied . 
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The Radio Craftsman's Own Paste 

In these columns will be found letters of RADIO-CRAFT 
readers from every quarter of the globe. Here old friends will 
renew acquaintances of long standing. 


SHORT-WAVE “SKEDS” 

Editor, RADIO-CRAFT : 

1 can give some of the information asked for 
in your last issue. The Mexican station is Xl->.\ 
at Cha pul tepee on alxmt 15.85 meters. VIM) at 
Suva works on 20.795 and 51.5. and is owned by 
Amalgamated Wireless of Australasia. 

The Siamese do not seem to lie working on ttic 
schedule given l»y Mr. Asanachinta amt the 
A. K. R. L.; they arc heard here most any day 
from 1 p. in. on. They work DGW, Xaiicn. mostly; 
very little English is used, though they have licen 
heard greeting the United States. 

YKJMC on 15-5 meters is working Gl'X. Eng¬ 
land. on 18.56 and 24.5; VK3.ME has been tem¬ 
porarily discontinued. 

The Swedish chain programs are licing heart I 
near 50 meters at 11 p. m. The German station 
working XD\ is Dill: the same transmitter as 
DGW, hut on 15.02. The Zecscn station is com¬ 
ing in hue on 31.38 and I am informed that this 
is the station which will he used for the exchange 
of programs with the X. U, C. Their schedule 
is now 8-9 a. in. and 2-4:50 p. m. 

! I KCF at Mauizales. Colomliia. is on 35 meters. 
KlXK at Manila, I*. I.. on 24.5 meters has come 
through here twice and gives promises of reaching 
the eastern U. S. fairly well this winter. 

Perhaps the most consistent station, at the l>e- 
ginning of November, is YKY, Georgetown, IlritisH 
Guiana, on 43.86, Wednesdays and Sundays. They 
generally sigti off at 9 or 9:15 p. m., not 10; 15 
as your letter states. 

Saigon, liulo-Ctiina. will be operating on 18.75 
in 1 >ecemlK*r; tlie address is Uoite Postalc 238, 
Saigon. G2NM. Catcrham, England, is expecting 
a permit to work on 20 meters soon. NKH, Heredia, 
Costa Rica, will have 150 watts instead of bis 
former IVi. 

KIO. Kaluihti, Hawaii, sends a verification; they 
are on 25.68 meters with 1 kw. power; they work 
telephonv with KES 28.80 and KOI 16.61, Polinas, 
Calif. 

It may interest some of vonr readers that there 
is a Short-Wave Club of short-wave fans in the 
United States. For information, they may write 
me. 

ARTHUR T. GREEN. 

700 Alpha Street. 

Klomlyke, Ohio, 


SUCCESS IS COMPARATIVE 

Editor, RADIO CRAFT. 

In your Novendier issue you ask for experiences 
with short-wave adapters. 1 have not lieen success¬ 
ful. hut will give you my experiences. 1 pur¬ 
chased one of the short-wave adapiers and gave it 
a trial, but bad poor success. 1 then took it down, 
practically, went over all contacts and thoroughly 
cleaned and tightened them. i lien it worked 
reasonably well. 

I am using an RCA “41.*’ with an inside 42- 
foot aerial of No. 18 rubber covered wire just 
stapled to the rafters in the attic, and the usual 
ground. 

1 have received on the loud speaker, in the last 
two weeks, the following: 

\YXI). Deal. N. J. (and Moulton. Maine), work¬ 
ing CHS. Rugby. England. Transatlantic phone 
on several wavelengths; WOO. Deal, X. T.. test¬ 
ing with WSCU; W2X K. W2XAD. \Y2X Al. 
W2XO. Schenectady: W8XI\. W8XAV, Pitts¬ 
burgh; W2XE. Richmond Mill. V A W9XI-. 
Downers Grove. III.; W9XAA, \Y9XK. Chicago; 
\Y9X.\E, M inneapnlis; WCK. Detroit Police De¬ 
partment; Radio-Vitus. Paris, calling New York. 

I don't know whether ibis is new or not; but 1 
use over my *27 detector tube a small shield, 
grounded to the frame of the chassis. I first 
throw the tube into full oscillation, and then tunc 
in all stations and pass such as show code, or other 
than phone or broadcasting. I then drop back 
below oscillation aiul pick up those stations that 
are other than code. I like to read alxmt others’ 
achievements. 

C. M. Me EAT RIDGE, 
Moravia. Iowa. 

(Some of onr readers would like to swap their 
success for Mr. McFatridge’s lack of success. — 
Editor.) 


HAM DOPE WANTED 

Editor, RADIO-CRAFT: 

1 have built the “Sun” short-wave tuner de¬ 
scribed in your September issue, and have had 
very fine results with it. On Sept. 2 I received 
W2XAE very loud, and on Scptemlier 3, kPO 
on 19 meters. I have always received distant 
“hams.” 

I think of RaDioCraft as the best magazine 
that can lie had: but I do think it would be much 
better if you published more short-wave receivers 
and transmitting dope and diagrams for the hams. 

A “near” iu-thc-futurc ham, 

JOHN E. SMITH. 

2705 So. Avers Avenue, 

Chicago, Illinois. 

(With its enlarged size. Radio-Craft trusts to 
be able to give every sitbscrilier more of the material 
that interests him most, personally. We shall wel¬ 
come all readers’ letters—even though it will be 
ini|>ossifitc to find room for most of them, unless 
they give information valuable to others -because 
expressions of preference are what the editor relies 
upon as a guide when allotting the amount of 
space to Ik.* devoted to each department.— Editor.) 


T HE letters of encouragement and 
praise which our readers have been 
showering on us have been very welcome 
to the Editors of RADIO-CRAFT, and 
they take this opportunity of acknowledg¬ 
ing the great number to which it has been 
impossible to reply personally, much as 
they would have liked to do so. This is 
YOUR magazine, and it will welcome 
every letter which expresses a definite 
wish for a certain line of editorial in¬ 
formation. 

We trust to make this Craftsman’s page 
the stamping ground of those who like to 
follow out their own ideas and do some¬ 
thing a little different. What have you 
found out for yourself that will help along 
other experimenters? Write to the Editor 
of RADIO-CRAFT and tell your story in 
your own words. 


A SOURCE OF THRILLS 

Editor, RADIO CRAFT : 

Speaking of thrills in short-wave reception, 1 
received one the evening of October 8 that I won’t 
foi get very soon. 

I am using an improved !»-T short-wave receiver, 
which 1 constructed myself, and have been getting 
very good results from it. Oil this particular 
evening, mentioned above, 1 was tuning around 
on the 25 to50-meter band, and picked up some 
phone station calling WOO. These signals came 
in finite loud and clear and I presently heard 
the \-oice say: “This is \YSUX calling WOO. 

I then looked up these call letters and found, 
to my great surprise, them to lie those of the 
S.S. Lrz-iathan. It was 11:18 p. in., when I 
picked the ship up. and I was aide to understand 
everything; despite the fact that weather conditions 
were not good ami there was ipiitc a good deal of 
static. This came in on aliout 42 meters. 

I have lieen unable, however, to find out where 
station WOO is located, although I have listened 
to that station a number of times. Signals from 
station WOO come in very good. I being able to 
receive them on loud speaker at any time. 

Would appreciate it very much if yon would 
give me this information and oblige. 

HOWARD S. TI INMAN, 

461 X. 6th St., 
Chillicothe. Illinois. 

(The broadcast station WOO. Philadelphia, was 
given up more than a year ago. anil the call has 
been assigned to a station erected by the A. T. &■ T. 
Co. at Deal. X. J. It is a 20-kiv. transmitter oper¬ 
ating on 3,124, 4,116, 6.515 and 8,630-kc.. 20-kw. — 
Editor.) 


INFORMATION TO EXCHANGE 

Editor, RADIO-CRAFT-. 

I am a short-wave fan with three years' experi¬ 
ence. I would like to communicate with other 
SAY enthusiasts, and especially with those who 
have built the “Space-Charge Autodyne.'* I should 
like to hear of their reMilts, as I contemplate build¬ 
ing one of those receivers. With my present set, 
which is an improvement on the “Junk-llox,'’ I 
have heard G5SW. EW3, PCK, I'HI, PCD, W6XN, 
C.1RX, DUC, NRII. PC.! and I»LE. 

CI1ARI.ES zklaites, 

P. O. P*ox 165, 
Lincoln, X. H. 

Editor, RADIO-CRAFT: 

I am a double subscriber (i’.c., two copies for 
scrap-book tiling) to Radio-Craft; it fills a need 
for the unattached, sideline builders and experi¬ 
menters not found in other publications. We spend 
a lot of money for parts, and we arc sorely in 
need of such a magazine. Mr. Gcrnsback, we 
salute you. 

I am building Mr. Fitch’s band selector and. 
since Acme transformers are hard to obtain here, 
I tried rolling my own. Results were unsatisfactory. 

I want to get in touch with someone who has tried 
the choke-a ml -leak or “T. A. T.*‘ system; perhaps 
we may benefit by exchange of ideas. Mr. Fitch’s 
”1930” electric, battery-operated, should make an 
excellent car set. I invite cxi»erimeuters to write 
or phone me. 

RAYMOND CORDER. 

“Skyline 99/8,” 

362^$ Eleventh Ave., 

San Erancisco, Calif, 


HOME-WOUND COILS 

Editor, RADIO-CRAFT: 

Your magazine is apparently making itself felt 
in the radio profession. Each month's issue seems 
better than ever. Congratulations! 

I was interested in Mr. Sutton's article on thrcc- 
circmt tuners, in the \ugusi issue; bis last sentence 
gives much room for thought. Why is it that 
much of the high-priced and widely .advertised ap¬ 
paratus fails miserably on actual test, compared 
with crudely designed and home-made contraptions? 

Ueing in need of a good all-round three-circuit 
tuner, for use in small sets for battery operation 
in a rural district. 1 tried several well-known 
makes. In each case the results were disappoint¬ 
ing. In disgust. I decided lo wind my own coils, 
using any old cardboard tube, having no regard 
for low-loss construction, and (I must confess) 
being none too fussy as to general appearance. 
The results, however, were most encouraging and 
far ahead of any of the commercial timers for 
which so much is claimed by the manufacturers. 

My chief trouble with the latter had been lack 
of sensitivity, wliicb I think I overcame in my 
own coils by increasing the amount of wire in 
primary and ticklers. 

I have always had the greatest respect for the 
output of the lalioratory, being by no means an 
advocate of ride-of thumb methods against scientific 
research: Imt my confidence has been rudely shaken 
by these comparisons. Arc the advantages claimed 
for low-loss construction, space-winding, air dielec¬ 
trics, etc., grossly overrated after all? 

SYDNEY E. THORNE, 

Thorne & Clinton, Radiotricians, 

Springfield, X. lb, Canada. 

(The cotnmeTcial coil, like the commercial re¬ 
ceiver, has been designed with the paramount idea 
of meeting conditions in cities and towns, where 
there is radio congestion and sensitivity is a curse, 
unless accompanied by the highest selectivity. Mr. 
Thorne's home-built coils would probably be of 
doubtful utility in Chicago or New York, though 
far superior for use in his own community.— 
Editor.) 
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SPECIAL SOT ICE TO COlt RFSVOSDESTS : Js* ,/s m««y 9111*5/10115 r/5 you like , />/// 

please observe these rub's: 

jMfffVriVuf t»i/oj ww/ioh, an,/ t/run* a careful diagram when needed , fa c.rp/am your mcaun/#; use 
only one side of the paper. List each question. 

Inquiries eon l>c answered by mail only when accompanied by 25 cents ( stamps) for each separate question. 
tt'c cannot furnish blueprints or give comparisons of the merit of commercial products . 

77,e render asking the greatest number of interesting questions, though they may not be all answered in 
the same issue, will find his name at the head of this department. 

Highest for the current month: CHAS. F. LANOUETTE with seven interesting questions. 



“LIVE** GROUND LEAD—THE ROYAL 
SET 

(Jf>) Mr. O. In-mar Olcsoii, Ambrose, No. Dakota. 

(O.) What is most likely to lie the trouble in 
an A.C. set, when the 110-volt current passes 
through the ground wire of the set Set cannot 
l»c user! with ground lead. Would a condenser in 
t he ground lead help, and what capacity should 
it be? 

(A.) Tins unusual phenomenon is probably due 
to a ‘'ground** between the windings of the power 
transformer. If this transformer is carefully 
tested, it will be found that the insulation between 
windings has broken down. \ fixed condenser of 
0.25-mf. capacity may be connected in the ground 
lead; hut it is best to have the transformer repaired. 
Otherwise, the insulation may break down still more, 
and eventually arc; setting lire to inflammables in 
the cabinet. 

(Q.) What is the schematic circuit of the re 
coivcr used in Windsor Castle by King (Jeorge V? 
Jt docs not require an aerial. 

( \.) The receiver mentioned has been super¬ 
seded by a later model; the schematic circuit, 
however, appears in these columns. An aerial is 
required, so is a ground; but both are incorporate*! 
in tin* cabinet in the form of a copper sheet in the 
cabinet t< p for an aerial, and a simil ar sheet in the 
lioitom <*f the Cabinet as ground. (Each plate is 
approximately 18 by 40 inches). This arrangement 
sacrifices distance to dispense with an outside aerial. 

The electrical values for American tu!*es would 
be as follows: Vl, 01 A: V2 and VI, ’40s; Y4, 
01 A; Y5 and YG, ’40<; \'7, '71 V Kl R2, )i 

meg. ; Rl. 54-meg.; R4 and K5. 4 meg.; R6. 1 

meg.; K7 2 meg. ; R8. R9 Yt -to 1 meg : RlO. 1 10 
meg. ; Cl r .001 mf.: C2. 00025-mT. CJ. Ca. (5. 
,01-mf.; C6. ,0005-tnf.: Td. 250-tnru honeycomb 

coil; !.?, 50-turn honeycomb coil; T.l. 75-turn Imney- 
comti coil N T utc the gri«I and plate connections 
of tubes YT and V2. 



(Q. .17) The layout of parts and the alternative 
hook ups of the **Detector Booster" are indicated 
in the above picture layouts ( K B, C) and 
schematic diagram (/)). 

DE \D-END LOSSES—DETECTOR 
ROOSTER 

(17) Mi'. T. X. Kit-rii , Sinux City. Iowa. 

(0) I'lease give your opinion f this “scheme ' 
to simplify short-wave reception: instead of chang¬ 
ing coils, a switch is used to Select any portion Ol 
the grid and plate inductances. 


(A.) The circuit referred to is reproduced in 
these columns. The purjose of changing coils ii 
a receiver is to eliminate “dead end” effects. When 
using only the 20-metcr section in the method sug 
gested, there is considerable wire unused but re¬ 
maining in the field of the active portion, to which 
it is also conductive!}’ coupled. This causes a great 
increase in the “high-frequency resistance;* the 
result is loss of signal strength. 

The values of Id, 1.2, Cl, and C4 must he de¬ 
termined by experiment and may be any convenient 
size. C2 is .00025-mf. ; C3, .00015-mf.; C5, .000 
125-mf.; Rl. 10 meg.; R2, 30 ohms; V, an 01 A. 

(O.) Is the schematic circuit of the Detector 
1 ton. -ter recently deacri1>cd in Radio-Craft, obtain 
able now ? 

(A.) This circuit has recently been released and 
appears in these columns. The usual values for 
resistance-capacity-coupled audio amplifiers of this 
nature arc: Rl, 100.000 ohms: R2. 1 meg.; Cl, 
.006-mf. l-ig. \ illustrates the usual connection tn 
a radio s« t: in big. H a letter arrangement is 
shown, which eliminates the instability that appear* 
in certain critical circuits. Tig. C shows an alter¬ 
native arrangement. 

t he schematic circuit is Tig. D. \n extra resistor 
Rl of 50,000 ohms, and a condenser C2 of 1 mi. 
capacity, are shown in big. C, for preventing 
“motoriioaiing*' (the resistor K3 is known also as 
a ’'de coupling*' re>istor). I* is the booster plug; it 
plugs into the detector socket of a radio set, the 
tube lieing placed i socket Y1 and an additional 
? 0l A tnl>e insert* ! ii socket \ 2, PC is the 4- 
wire cable shown in the schematic circuit. 


POLARIZED CHOKE—POWER DETEC¬ 
TOR—COIL DESIGN—SIDEBANDS 

(18) Mr. Herbert IT. Jewell, Cumberland, Md. 

(O.) What size and kind of wire and tnimt*T 
of turns should be used in winding an 85-milli 
henry choke coil of ^mail dimensions, for use in 
radii frenuency circuits? 
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LET RCA INSTITUTES START 
YOU ON THE ROAD TO ... . 


SUCCESS'"RADIO 



Jwu/ir* Mt'cifiut) ic 

in uf Itisfiucror 
$1800 to $-#000 

«i Ycur, 


ntoatJcu-tt Sui 

fion Mcrhumc 
$ l HOC to $3600 
<i Year. 


Lfliuf Sin non 
O/X'mtorSl&X) 
to 54000d V cor. 


Radio needs you . . . That’s why the entire Radio iiulnsiry 
is calling tor trained men , , . That’s why thousands ot 
men who answered these advertisements are now earning 
from $2,000 and up a year. Radio is thrilling work . , . 
easy hours, too, \acarions with pay and a chance to see 
the world. Manufacturers and broadcasting stations are 
now eagerly seeking trained RCA men . . , Aviation and 
radio in the movies also provide innumer¬ 
able opportunities . . . Millions of sets need 
servicing . . . thousands of ships require ex- 
perienced operators . . . Never before was 
there an opportunity like this. 

This is the Only Course Sponsored by 
Radio Corporation of America 

RCA sets the standards for the entire Radio 
industry , . . The RCA Institutes* Home 
Laboratory Training Course enables you to 
quickly learn all the secrets of Radio ... In 
your spare time, in only an hour or so a day, 
you can obtain a thorough, practical educa¬ 
tion in Radio.. .You get the inside infor- 
mat ion, too, because you study right at the 
source of all the latest, up-to-the-minute 
developments, RCA, the world’slargest Radio 
organization sponsors every single detail in 
this course. 

You learn Radio by actual experience with 
the remarkable outlay of apparatus given to 
every student, Y’ou learn the “How” as well 
as the “Why** of every Radio problem, such 
as repairing, installing and servicing fine sets. 
That’s why every graduate of RCA Institutes 
has the experience, the ability and the con¬ 
fidence to hold a big-money Radio job. 


HrouJutiSt Opt'r- 
ufor.< 51800 ro 
$•1800 u Year. 


For the avldej convenience of students who prefer 
a Resident Study Course, RCA Institutes. InC., has 
established Resident Schools in the following cities: 

New York.326 Broadway 

Boston, Mass.899 Revision St, 

Philadelphia, Pa. . - 1211 Chestnut St. 

Baltimore. Md. . 1215 North Charles St. 

Newark, N. J. - . . . . 560 Broad St. 

Graduates of both the Home Laboratory Training 
Course and the Resident Schools receive exactly the 
same training and enjoy the same privileges so far 
as jobs and salaries arc concerned. And every Home 
Study graduate imv also attend any one of our 
resident schools for post-graduate instructional no 
extra charge. 


Gnuhutu*£ o/ RCA Institutes Find It 
EusitT to Gel Good John 

They arc closest to the source of Radio’s 
greatest achievements because the progress 
of Radio is measured hy the accomplishments 
of the great engineers in the huge research 
laboratories of the Radio Corporation of 
America. 

Students of RCA Institutes get first-hand 
knowledge, get it quickly and get it complete. 
Success in Radio depends upon training and 
that’s the training you get with RCA Insti¬ 
tutes, That’s why every graduate who de¬ 
sired a position has been able to get one ... 
That’s why graduates are always in big 
demand. 

Study Rudto at the Oldest and Largest 

Commercial Training Organisation in 
the World 

Send for our Free Book ... or step in at 
one of our resident schools and see how 
thousands of men are already on the road 
to success in Radio. Remember that you, 
too, can be successful . . can speed up your 

earning capacity can earn more money 

in Radio than you ever earned before. The 
man who trains today will hold down the 
big-money Radio job of the future. Come 
in and get our free book or send for it* by 
mail. Everything you want to know’ about 
Radio. 40 fascinating pages, packed with 
pictures and descriptions of the brilliant 
opportunities in this gigantic, world-wide 
money-making profession. 

See for yourself why graduates of RCA In¬ 
stitutes now occupy thousands of well-paid 
positions. These positions are usually avail¬ 
able in from 3 to 10 days after graduation 
for men who can qualify. RCA Institutes 
will back you up to the limit. Our catalogue 
is yours free . . . SEND FOR IT TODA^ ! 


Flip this Coupon NO 117 


flr o HSQMP by) 

RCA INSTITUTES, INC 

Formerly Radio Institute ol Amcrica 



RCA INSTITUTES. Inc. 

Dept. KC-I. 326 Broadway. N. Y. 

Gentlemen. Please send me your FREE 40-page book which illustrate* 
the brilliant opportunities in Radio and describe* your laboratory- 
method of inRl ruction at home’ 

Name 

Address 
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(A.) An R.F. choke of this rating may be made 
by winding three “pics” of number 34 S.C.C. wire 
on a form J4*in. in diameter; each section should 
be 3/ 16-in, wide. (A wooden rod with three grooves 
turned in it will be a convenient method of obtain* 
ing this form). In one end section, wind 750 
turns; next, 700; and last, 800. The end of the 
SOO-tum section should be connected to the plate 
(or high-potential) side of the circuit for best 
results; as this construction results in a "polarized” 
unit having greater choking action in one direction 
than in the other. 

(O.) What is mean by “linear power de¬ 
tection ?” 

(A.) The older methods of detector connection 
resulted in distortion on high power, due to the 
fact that the signal input exceeded the grid-bias 
potential. I?y raising the grid bias to a value not 
exceeded by the signal, operation on the “straight 
(linear) portion” of the tulie’s “characteristic” 
Curve resulted; this point is covered by Mr. Palmer 
in bis articles, "Vacuum Tubes for Radio Recep¬ 
tion.” 

(O.) Where is it possible to obtain specifications 
for winding short-wave coils, using various sizes 
of wire, for condenser capacities? 

(A.) It is impossible to obtain such system¬ 
atized information: for the simple reason that there 
would be no end to (he data. It would consume the 
space of many large volumes; for the reason that 
tubes, aerials, condensers, coil placement, associated 
apparatus, shielding, winding forms, methods of 
winding and other factors vary critically at high 
frequencies. The only reliable method is that of 
winding a set of coils to suit the conditions in a 
receiver, following a general idea of the values; 
and varying the coils until exactly the desired 
tuning band is obtained. 

This general idea of values may be obtained from 
published data: including the detailed specifications 
which have appeared in past issues of Radio-Craft 
magazine, for coils covering the entire short-wave 
range. 

(Q.) What is meant by “sideband elimination?” 

(A.) The most complete and easily-understood 
explanations regarding this phase of radio of which 
we know appear in the article. “Building a 1930 
Electric Receiver.** in the November issue of Radio- 
Craft, and in the “Cooperative Laboratory’* last 
month. 


NEUTRALIZING—HUM BALANCER- 
CRACKLING 

(39) Mr. Chas. F. Lanouette, St. Albans, Vt. 

(Q.) With the proper tul>cs iti all sockets, what 
causes a Neutrodync to hiss On high wavelengths? 
1 have an Apex set which is out of balance and 
oscillates on the low wavelengths. Uy adjusting 
the neutralizing condenser I stop oscillation on 
the low waves, but start a pronounced hiss at high 
wavelengths. 

(A.) The hiss mentioned is due to too much 
circuit regeneration. The only remedy is to neutra¬ 
lize at the high wavelengths as well as the low. 

I detailed information on neutralizing a radio set 
anpears in the Radio Service Data Sheet No. 8, 
( See page No. 251, December, 1929, issue of Radio- 
< u aft magazine.) 

If the radio-frequency coils have changed their 
positions, this would explain the lack of balance 
on the higher wavelengths. Also, any change in the 
wiring might account for this. A loud-speaker 
cord brought too close to the tuning inductances of 
a set will often cause the effects descrilted. 

It may be necessary to install an “over all” neu¬ 
tralizing capacity, to overcome the tendency to 
long-wave instability. Such a condenser arrange¬ 
ment is shown in the Radio Service Data Sheet 
No. 5, in the November, 1929 issue of Radio- 


Craft Magazine (page 208). Condensers NC3 and 
C20 are the two referred to. 

(O.) In balancing a neutrodyne circuit by use 
of a tube with a shortened filament prong, as de¬ 
scribed in the November issue of Radio-Craft 
(page 239), what is wrong when no reception 
results when this tube is used? The tube is OK, 
for the set works when the tube is pushed all the 
way in; but, as soon as the filament circuit is broken 
by partial removal of the tube, the set goes dead 
and no amount of "trimming” will bring reception 
through. This applies to all stages in the set. In 
faci. I have tried several times to apply this idea 
in both D.C. and A.C. nentrodynes, but have never* 
yet succeeded in getting reception from any set 
as soon as the filament circuit is opened via the 
shortened prong. 

(A.) Wc are inclined to believe that total lack 
of reception, when using the shortened tube partly 
removed from the tube socket, is due to insuffi¬ 
cient signal strength. If the circuit is partly neu 
tralizcd, and this tube is partly removed from the 
socket, the signal strength is insufficient to actuate 
the following stage through the capacity coupling 
afforded by the tube. To apply this met hod. it is 
necessary to tune in a very loud station. For this 
reason, it is common practice to use a special audio- 
modulated R.F. oscillator for this purpose. Such 
an oscillator usually lias only three wavelength 
adjustments: one, at the lower end of the tuning 
scale; one at about the middle; and a third adjust- 



(0- 39) As this illustration shows, two or¬ 
dinary rheostats, R\ and R2 , may be used as 
an emergency substitute for a hum balancing 
potentiometer. This should be attempted only 
by experienced technicians. 

ment near the upper limit of the tuning scale. (An 
oscillator of the contiuuously-adjustable type was 
described on page 152 of the October, 1929 issue 
of Kadio-Ckait Magazine. 

(Q.) On electric sets not equipped with a hum 
adjuster, where can 1 attach a 20- or 30 ohm 
rheostat to balance out the hum? How could I 
use two of them oil the same set? 

(A.) For balancing out the limn due to an off- 
center filament connection, a potentiometer and 
not a rheostat is required. The position of a hum 
balancer is clearly shown in many schematic cir¬ 
cuits which have appeared in past issues of Radio- 
Craft Magazine; additional information on the 
center-tap problem appears in “The Cooperative 
Radio Laboratory” for the mouth of December. 

Merely as an experimental alternative, the use 
of two rheostats in place of a single potentiometer 
is illustrated in these columns. Ul and R2 may 
he 10-, 20- or 30-ohm rheostats. It will be necessary 
to use care and judgment in handling these resis¬ 
tors, else they will ’blow” when the resistance 
value between the arm and the connected end of 
tlie rheostat becomes too low. 

(Q.) The battery cable on an Atwater Kent 
“30” produces a loud crackling sound when the cable 
is moved in a certain position, near the input to 
the set. I have tested this cable for open or short 
circuit, but find it OK in every respect; in fact it 



((?. 37) The circuit shown above is suggested 
by several readers, as a good one for changing 
wavebands; however, it has disadvantages. 


is a new one. Is there any form of inductive 
coupling, through some defective part in the set or 
accessories, which would cause this effect on the 
cable? Sometimes merely touching the cable with 
the linger causes the noise. 

(A.) Tliis crackling sound on the A.K. "30,” 
or any other receiver having a cable connection, is 
caused by loose connections (perhaps corroded con¬ 
tacts), partial breaks, or partial shorts. 

The reason the cable tested perfect is that the 
tests were not carried sufficiently far; or else the 
trouble does not rest in the cable. 

It is possible that the trouble is due to poor 
connection at binding posts; perhaps a wire under¬ 
neath a post is making intermittent contact. Cor¬ 
roded "A” battery clips will cause the same effect. 
A voltmeter placed across the filament connections 
of a tube will quickly indicate whether the “A” 
supply is fluctuating. If this reading is steady, 
check the "IF* supply with a voltmeter or tuilliatn- 
meter. 

A broken strand of cable conductor will occasion¬ 
ally cause this effect, when the strand sticks through 
the insulation and intermittently touches another 
lead. 

There is no inductive action in the A.K. “30” 
circuit to cause this trouble. 

FEDERAL ORTHO-SONIC RECEIVER 

(40) Mr. L. K, Brandon, Shreveport, La. 

(Q.) If available, please print the schematic 
circuit of the Federal “Ortho Sonic” receiver, in¬ 
dicating values of the parts used. What type of 
circuit is used in this set? 

(A.) The schematic circuit of this receiver has 
been reproduced in this department. All available 
information as to constants appears below. 

Condenser Cl, 100 inmf.; C3, .0005 mf.; C2, 42 
mmf.; C6, 1.0 mf.; C4, 200 mmf.; C5, .001 mf. ; 
The grid-plate capacity of about 9 mmf. has been 
represented in clotted lines: C7, .05 mf.; RI, 1 
meg.; LI, 165 mb. 


PROTECTING AN INVENTION 

(41) Mr. Harry Stoops, Chattanooga. Tcnn. 

(<).) There is a particular idea which l would 
like to protect, with a view to patenting it at the 
earliest convenience. Flease suggest a procedure. 

(A.) An expedient often resorted to, as a 
temporary record of the inception of an invention, 
is to write a complete description of the invention 
and of the experiments which have been made in 
reducing it to practice, and have it signed by a 
notary. Then, seal the paper in an envelope ad¬ 
dressed to yourself, which is then sent through tlie 
registered mail. The envelope should be left sealed 
and, in case of a priority claim, certain proof is 
available. 
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A.C. SHORT-WAVE RADIO 
PILOT SUPER-WASP 


I’ll.OTIIOXS 

Endorsed by 
I'rofcssiona/s 

W hen radio onj; infers, jiro- 
IrxsiiMinl H'Flmildfrx, and 
ndviiiici’d < \prri nieot erg 
denmmlrd n tnhe of VUftt- 
]> <ii|M*rior onulitirs. Pilot 
responded wilti IMolrimsi. 
Their enthusiastic recep¬ 
tion l»v radio’s lustiest 
lolks proves that here »(. 
Ia>( is a line of tubes nitide 
to professional Miimljird*. 
I »r rvntuple, Pilot roi» 227 
was <"«pniiilly developed 
!>y Pilot engineers for both 
regular broadcast sets and 
for the A.P, *nper-Wn«p 
Short Wove rereiver—and 
M* the only AC, Tnhe 
suitable for «diort-wn vo 
detect ion. 


Pilot Power Packs 


K-lll for 171 -A Tubrs 

Thorough filtration makes 1mm 
\ er> compart. Out put 


inuudihle. 

220 volt*, Kemnnncnded 1 oi~ A.C. 
Super-W asp. Cnmplele* £ - 
lv assembled ;iimI wired 


16 


k-l 12 for 215 Tubes 

Easily handles two 2‘15‘s in push- 
pull plus five or six 227 ami 22! 
types. Output 300 tolls. Ultra- 
compact. t.ornplclrly ~-| |A r /. 
.T-M'iiihlcd and wired”* | 


W, 


f\ru 11 1 is abort-wave out lit 
)utt jtick uj> programs 10,0U0 
miles away! \ou listen to 
the bitfjrest thrill* in radio— 
entertaimnent broadcast from 
foreign countries—new, dif¬ 
ferent, exciting airvenltires! 
\vaitable in ea*y*to*a**einbIe 
kit form, in \.C. or battery 
type*. Designed by 3 famous 
short-wave engineers— David 
Grimes, John Gcloso and 
Kobt. S. Kruse. 


Kit K-l 15 (4.C. Operated) 

$ 345 ° 

eon 1n v \ck r \tka 

(Pilot K ill recommended) 

Kit K-l 10 ^OQo<> 

{Battery operated) ^ J 


DO YOU RELOAD? 

The Kndio Inioniational (iuild invites you in join its international 
organization of radio outhusiasls. Ui-rnrn tin* «*nii]ion jn»w with 
a»e and receive membership pin. c<*rt iii< ;i i. . n.| eurrent j.ssiu! 

* Kadio Design.'* You will also receive .*4 additional ipiarterl.v 
issues o! I Indio Design” the tJiiUd's oiilcial Organ. 


It \ DIO IXTPliX.VITOX \i. dim. J0:4 Itrn;idw»>. Itrooktyn. N. Y. 

I'mlnsitt oftusr font rate for nhit;h I: hull if enroll me ns n iCf/utur 
tM'ittbrr ilutlio Jnft rootbtooi Uuihl nhirii inrhntrx four »/mo rterU/ 
issues of Hutiio ttfsiffit membership pin, reel Ipeatc mol identifier 
iion cant. 

.V ti oi v „„ ... 

♦ Phnse write .»r priiii plainly l 

A tift res s .... 


1 ’it if 


PILOT RADIO £-TU6E COftfi 

\C » it 1.1» ' s Largest 11 mi i o Parts Plant — Established 1908 


;i2.i BERRY STREET 


Prices (fooled 
arc jor Custom Set liuilders 
in U . S. A . 



TIUIO: MARK 


BROOKLYN, N.Y.,U.S.A. 

Get Latest Catalog from nearest 
Authorized Dealer or Direct 
from Factory . 
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Portable Test Set 

(Continued front pope -*06) 

indicates full scale rending, namely, 8 volls. 
The voltage is applied through the switch 
(i set at Hie J volt position. Then remove 
the shorting wire across the condenser ter¬ 
minals and read capacity on the 115-volt 
scale. Compare meter reading with con¬ 
denser table, Fig. 8—capacity value will 
he evident. 

110 A.C. lor Continuity Test 
I have made an adapter as shown in Fig. 
7 that is compact and handy for circuit 
tests. It is equipped with binding posts so 
that special connecting wire is unnecessary; 
the regular adapter cable wire being suitable 
for use. Two wires arc used cm supply 
.lines from socket to adapter, and the other 
two wires arc the ohm-meter testing prods. 
V lamp bull* can always be borrowed from 
the set owner visited, hence it is unneces¬ 
sary to carry a lamp. \nv size (voltage 
capacity) can he used in this tester. 

\nothcr valuable aid to the service man 
is the socket arrangement booklet published 
by the E. T. Cunningham Co. giving the 
socket arrangement of several hundred dif¬ 
ferent makes and models of radio sets. 
These sheets may be used for reference pur¬ 
poses after the respective grid, plate and 
filament voltages have been marked thereon. 
Also the watts consumed by the receiver 
in order to provide a basis for the solution 
of the correct voltage reducing resistances. 
Further, comment if the receiver is tested 
with the volume control “full** or “iniiu- 


Soprn»rd» r>i« N 7 */*»/» 

19Z8 

ZENITH RADIO CORF. 

Model No* 31 P. 35 AP - 

342. 31 A- 

342 P --- 



A.C. 




U««3 

-95 W*tt5 

4 

b 

3 

2 

9 



o 

o 

O 

O 

O 

o 


Drt. 

1st 

A.F. 

3rd 

HF. 

2nd 

RF. 

2nd 1 

A.F. 

1st 

HP. 





jVj, ou ' 

' v« ‘Sr von. 



«w_2*2 jjnj ^ KjIOO CX3iQ$2, 20* 22 

71.7.25 (fi*otl£Ur»> - 


Remark*: T>yn»mir ipraker supplied with thaw model*. 
2 CX-3B(’j used in sepnrate power unit*, 
line voltage 115 


Fig. 15 


A leaf of the Cutinin(ihu»n tube-layout booklet 
{reduced in size) as tilled in by the author. 


11111111 ," ns this adjustment makes i great 
deal of difference with respect to current 
and voltage values. (See Figs. 15 and Hi.) 
(To he continued in February Uadio-Chaft.) 


Reginald A. Fessenden 

(Continued from pmje 809) 

Replacing his radio-communication work 
by other activities, I)r. Fessenden lias since 
devoted a considerable portion of his time 
and genius to the subjects of navigation 
and signalling at sea. Ilow well lie suc¬ 
ceeded in this held may be shown by the 
fact that, less than a month ago, the medal 
for promotion of safety of life at sea, 
awarded to him by the American Museum 
of Safety, was bestowed upon l)r. Fessenden 
for more than a dozen nautical safety dr 
vices: including the fathometer, which per 
mils taking soundings without the use of 
a line, by reflection of sound waves; direc¬ 
tion finders; and many other electrical and 
sonic inventions. The medal was received 
at an official gathering in New York by his 
son. Major Reginald A. Fessenden, Jr., in 
the absence of the doctor, who is now in 
Bermuda, the scene of his earliest post- 
collcge activities. 

It may lie of interest to know that, in 
addition to many works on mathematics 
and other forms of pure science, as well as 
its applications, l)r. Fessenden lias made 
contributions to archeology and to ancient 
history. The interests of his restless and 
inquiring mind, in fact, have been almost 
universal; but no other branch of human 
activity, after all, is so deeply indebted to 
him for practical emitrihutions as the science 
and art of radio telephony. 


EVERY 

SERVICE MAN 

SHOULD OWN 

THIS BOOK/ 

S. GERNSBACK’S 

RADIO ENCYCLOPEDIA 

The First Real Radio Encyclopedia Ever Published 
Regular Trice $ 2°° SpciaYlVice * 1' 49 

1 yfV 

1 f \ V 

(1930 Definitions) 
FULLY ILLUSTRA Tt 
Size 9 x 12 in. 
Over One Inch Thick 
168 Pages 

Written in Plain Englis 

:d 

h 

T? DITED by SIDNEY GERNS- ary, or any other encyclopedia. 

Jtl 4 BACK, Author of “Wireless The book contains as a supplement a 

Course in Twenty Lessons'* — “One classified cross index designed to bring 

Thousand and One Formulas** — together radio references under one 

“Practical Electricity Course*’ — “The heading having relations in common. 

Radio Educator,” etc. All circuits new and old are dc- 

S. GERNSRACK’S RADIO EX- scribed by word and picture and every 

CYCLOPEDIA is the only standard part and apparatus used in Radio is 

work ever published in America at- explained and made understandable by 

tempting to classify alphabetically the means of photographs and drawings, 

countless words used in the highly The volume is printed upon fine 

specialized science of RADIO. The paper — hound in full black Keratol. 

ENCYCLOPEDIA is written in plain marbled paper fly leaves and end 

English so that everybody can under- sheets, with the title stamped hi gob* 

stand the definitions and descriptions. 

No expense lias been spared, cover- ^FNI} NO MONEl 

ing over two years in compilation, to Just Pay Post man 

make it worthy a place in your library. (Canada or Foreign send Check or 

It is published in one volume — 168 Money Order for $1.75) 

pages—size 9 x 12 inches, over an 

inch thick and nicely accommodates j _____ T r, 

the beautiful illustrations and the 1 Fffth^JWenueV* ’ R ’ 130 

large, easy-to-rcad type. 1 New York, n. y. 

The work contains 1,9JO definitions, 1 Send me one copv of Sidney Gcrns- 

549 photographs, drawings and dia- j back’s First Radio Encyclopedia in one 

lfraniS 1 volume as advertised. I will pay post* 

REMEMBER THIS IS A REAL ?l 49 1,11,5 ,,oM!,BC 0,1 ,lel,very - 

ENCYCLOPEDIA — NOT A DIC- ,v amc . 

TIONARY — and very few of the 

things described and illustrated in this Address . 

volume can be found in any diction- * 

1 Town and State.... ..—. 
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WHOLESALE PRICES 


For Dealers, Service Men, General 
Repairmen and Set Builders! 





Our new, HUGE LARGER PAGE SIZE (8" 
x UM/j") WHOLESALE CATALOG No. 19, 
2nd Edition, enjoys the enviable distinction of 
being universally accepted by the RADIO 
TRADE in the same manner that a school treas¬ 
ures the Dictionary and Encylopedia Hritannica 
—or the home, the Bible and Almanac!! Those 
“in the know” regard our catalog AS THE 
OFFICIAL ORGAN OF THE 1929 RADIO 
SEASON!!! 

This FREE CATALOG is literally a most 
valuable ENCYCLOPEDIA—YOU cannot well 
afford to be without one—and \ou do not have 
to. Your request for one is all that is needed! 

In these many years we have been in the Radio 
Mail Order business, we have learned to GAIN 
AND RET UN THE GOOD WILL OF OUR 
CUSTOMERS. In this our DETERMINED 
GOAL, RADIO SPECIALTY COMPANY 
OFFERS TO SHIP PRACTICALLY ALL 
ORDERS IN FROM 6 to 24 HOURS — 
OFFERS YOU 100 r 'r MERCHANDISE ON 
A STRICT MONEY-RACK BASIS IF NOT 
SATISFIED — \NI) OFFERS ^ OU ALL 
MERCHANDISE AT ABSOLUTE ROCK- 
BOTTOM NET PRICES! 


Our Catalog Lists More 

Completely Assembled 
All-Iilectric A. C. Receivers 

than any other Radio Catalog! 

Available in chassis form, or mounted on 
table or console cabinets, with and with¬ 
out built-in loud speakers. 

OUR ROCK-BOTTOM NET PRICES 
FOR THESE SETS WILL 
ASTOUND YOU! 

In tins new catalog there are also listed 
large assortments of CAMERAS, 
HOUSEHOLD ELECTRICAL API’I I- 
ANCES ANI) ELECTRICAL TOOLS 
OF EVERY DESCRIPTION. 


SWF* HERE ARE TWO OF OUR BIG BARGAINS ^96 

Order From This Page — Send Money Order—Check — or Postage Stamps 
RASCO REPLACEMENT AUDIO TRANSFORMERS DUO-MAGNETIC CONE SPE \KER CHASSIS 

- d? mou,ttca IU °J '" M ' r positions, that is, lying down, or standing up No other magnetic speaker chassis is so strongly 

t ! 1€ . CO, f which it is resting, or standing up with constructed! Note the heavilv ribbed, sturdy ‘spider 

°^ lC basC ‘ ° ,1,cr replacement transformers can only be leg’’ white-lead casting! The entire frame work is 

mounted two \\a)s. Iliere are six specially designed feet to provide the most one piece--a beautifully molded job! \ Duo-Mag- 

convenient choice of mounting, and any of them netic cone speaker unit is bolted to the rear mount, 

can be removed at with should yon so desire. ing plate of the chassis, and the Bnrtex ‘‘ribbed” 

J nus t \x is logical to conclude that our Replace cloth cone is fastened between two heavy rings of 

rnent Transformers can he installed in A\'V card!>oard— these rings are held in place by either 

receiver, either custom or factory built, no screws and nuts, tolled to the frame of the chassis 

matter how small a space there may he available, or by being pressed «p against a baffle mounting 

whether such mounting is to lie above, or be- toard. Although this speaker can lie used as MTus- 

neath. a stdipaneI. or hasetoard. The coils them- trated, it is strongly recommended that it he used in 

selves are of the first quality, and are only conjunction either with a baffle board or mounted 

tound on the most costly I ransfoi mers. I he within a tox. a cabinet, or speaker compartment 

core is the highest grade silicon steel, and of space in any console. The tone quality is comparable 

t, e 0, . ,S ‘ , happy combination of lo any speaker selling for many times its trivial cost . 

• it • \ allies in totb the core, and coil, assure M ill stand all the volume anv radio srt mu "«»>*/• 

maximum amplification possibilities-—more than sufficient ^olimic. yet with no i7.” Will work satisfactorily witli a DC or' an 

bV a generous size tor whiT H tether A.C. set--with 90 volts applied thrtngU it .or even as high as 500 Volfs! No 

1 V5 inf h£hbv iU in wide y " ,Cke1 p,ated< 2/i n, ‘ b LV !}?f \° **•**•*»! No rattlingi You will lie most impressed with its 

No 7900 Your Wt Cn t X( ) X() splendid performance! Overall dimensions: Diameter 9 in., width of mounting 

/yuu ' ° - Net . qm.Ol/ ring y 2 1Hi . ,|epth rcar of m]j| to lll011!lling baffle board plate 6‘4 in.; diameter 

TERMINAL STRIP MODEL ®f unit mounting plate 4/j in. 

The primary an<l secondary leails are spaghetti covered. and unusually well \ETIC n' ^Taml' cwrf E ^'\*1m!«raVeil‘f YoiirWciafx^Cnst 1 '' 0 $6.75 

Mo:° h,rii> » l nkdi,ca,i<l $1.01 & $ 9>44 


RADIO SPECIALTY CO. 

BUY FROM RADIO'S OLDEST MAIL ORDER HOUSE 


98 C Park Place 
New York City 
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fNEW H'F'L Mastertone 
Laboratory Made Receiver 


All metal completely shielded chassis: 7"x2rx7^"- Fits nearly all consoles. II tubes 
operating at peak etliciency [5*224; 3*227; 2*245; 1*280.] Single dial positive one-spot 
tuning; Humless AC Operation; Uses 5 Screen-Grid tubes, 5 Tuned R. F. Circuits; 
High Power Screen-Grid detector, with 175 volts impressed on plate; Automatic line 
voltage control inbuilt holds voltage against fluctuating; 100-Volt DC Dynamic Held 
supply incorporated; 3 stage Phonographic amplifier; Finest quality precision made parts. 


Completely Built and Assembled by 
H'F'L Engineers-Slfrtfflai ready to Operate 


Amazing Power 

Startling realism! Unfailing accuracy! Its 
great power and sweet tone awe and thrill, 
setting new standards of performance 
achieved by H. F. L. engineers after two 
years of tireless research and tests under 
all conditions. 

Keenest Sensitivity 

Unlike any ever known! Gets distant 
stations clearly, sharply, distinctly with only 
wire screen or metal plate aerial built in 
cabinet. 


Highly Developed Circuit 

Intermediate employs 4 screen-grid tubes 
with 5 tuned filter circuits, easily adjustable 
to peak of tuned frequency. Positive 10 
Kilocycle selectivity. Most highly engin¬ 
eered receiver ever built. 

The New Audio System 
Uniform amplification over entire musical 
scale. Operates with dynamic, magnetic or 
hom speakers without a bit of hum. 

The H-F-L Powsr Master 

Not an ordinary power pack, but a specially 
deveP d unit of the Mastertone, 
built separately to simplify installa¬ 
tion. Has oversized transformer, 
full wave type 280 rectiiier tube. 
Built by Hand —Yet Low 
in Price — 

Quality—-not quantity—theH-F-L 
Mastertone standard. One dem¬ 
onstration will convince you that 
its the master receiver of all times. 
Fully guaranteed. 

Write today for complete 
description and price. 



HIGH FREQUENCY LABORATORIES' 

28 North Sheldon St.BHBlChicoqp. III. 


T1IE OUTSTANDING LITERARY SI CCESS 
IN Till-: MAGAZINE WORLD 

The 7 win Magazines of Science Fiction 





I 


SPECIAL OFFER 
STELLAR PUB- COUP. 


8 MONTHS OF EITHER $100 

98K Park Place, New York City 


Service Men’s Notebooks 

(Continued from page *2J>7) 

ami touch the lest leads to the terminals of 
the arrestor. There should be no click: if 
one is heard, there is a ground or other 
fault and the arrestor should he replaced 
with a new one. 

High-resistance joints in an aerial or 
ground lead encourage broad tuning and, in 
some cases, excessive regeneration. They 
may he found by using the voltmeter and 
hat 1 cry in series, and applying the lest 
prongs across the various joints. (Fig. 2) 
If the joint is perfect, the reading of the 
voltmeter should be the full value of the 
battery; if there is a perceptible ditferenee, 
the drop is through the resistance of the 
joint. 

Lack of volume in battery sets is often 
the result of low “IV* battery voltage; in a 
good mam eases, hmari tuning can be 
t raced to this cause. Hattcries should be. 
discarded when tin 4 voltage falls oil’ more 
than one sixth (below volts for a FT 

volt battery). They hmij operate longer: 
Iml as a rule, they become noisy and the 
fault mentioned above develops. In fact, 
miieb of our so-called “summer static’ 1 is 
the result of “IV* battery trouble. Noise and 
lark of volume develop also if the plates of 
an “A** battery are allowed to become snt- 
fthoted, or the battery-terminal coimeetioos 
to be corroded. The connector dips and 
battery terminals should be cleaned willi a 
strong solution of soda and water, or even 
plain water, and then heavily eon led with 
vaseline (make sure first that the clips have 
a good grip on a clean metallic surface). 
The battery should never be allowed to In¬ 
come completely discharged and left in that 
condition; better yet. never let llu charge 
fall below a specific gravity of 1.200. 

Lack of volume is caused also by con 
denser plates being out of alignment; any 
deviation of the rotor plates from the exact 
middle of the spaces between the stator 
plates will affect the tuning, and likewise 
the volume. If only a few plates are out of 
line, or improperly spaced. Ibis may be 
corrected with a screw-driver. If the entire 
r*tlor is (Hit of line, loosen the. screws holding 
the entire assembly; move it just the proper 
distance to center the plates, ami rctigliten, 
Great can; must be used in this operation, 
lhat the plates do not turn cillicr way; or 
Ilie condenser will be tin-own oul of step. 

Testing Ground Connections 

Another cause of broad tuning and lack 
of volume is an inrifcrlivc “ground," re¬ 
sulting from bad soil conditions. Many iu- 
slallalions do not have Ihe ground rods 
driven deep enough. During the summer 
months, when there is droiilh. Ihe ground 
ilries out below lbe rod. F.veii though the 
soil docs not become dry enough to net as 
nil insulator, Ihe resislanee is greatly in- 

ii ised by lack of moisture. The same re¬ 
sults of shallow grounding may be exper¬ 
ienced during extremely cold winter weather, 
v lien tin ground freezes below the ground 
rod. We then have broad timing, loss of 
sigi a I strength, and of course, decreased 
reception range. 

If trouble in the ground system is sus- 
preted, this may be investigated by driving 
a lest ground rod into the soil, making sun 
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tI k* t it i* in moist soil, mui applying the 
voltage test ns shown (Fig. d). 11 tin* 

voltngc rending is wry low, a high resistance 
through the ground is indicated. AH con¬ 
nections on the ground rods should he sold¬ 
ered in this case. 

The writer wishes to impress on installers 
and service men the importance ot* a (food 
ft round ctpial to that of a good aerial; if 
this were not true* ihc manufacturers would 
leave off the “Gudz* connections of their 
sets, litxlio reception is t to better than 
your aerial and pro and systems. 

V Mother cause of mneh annoyance, which 
is not always suspected, is ihe swaying of 
trees over the aerial; this produces many 
mysterious noises ami periodic fading, due 
to the short to ground through the trees, 
Kvcn if the aerial docs not touch the tree, 
the effect is produced due to the capacity 
which exists. 


Service Men’s Forum 

(Continued from pope 2‘>7) 

'us more than his rebuke disco a rapes vs. Jl 7 e 
think that oil renders appredate that the 
'method described by Mr. Fried an quick 
repairs is adapted best to oh! sets , for which 
the owner does not care to meet the cost of 
new parts , and which will soon he super¬ 
seded; as well as for temporary repairs, the 
importance of which Mr. Aborn has painful 
out. There is no doubt that a new port is 
better than a mended one: and in a new set 
the cost is justified. There are also . as Mr. 
h iptinp absences, cheap repairs for the cheap 
ones. If the rust outer prefers to pay for 
ft pood job. he shoot 4 1 hare it, by all means. 
We shall be plod to hare from Mr. M ft ft hews 
tts many of the J.MO! bits of prat'!tea! ex¬ 
periences as he eares to send in. As for Mr. 
Tesla f that distinpuished scientist 1 has been 
for some years in retirement .— Editor.) 


Operating Notes 

(Continued from pope .*10:1) 

In Hie Cmsloy “Showbox” and “Show- 
Chest** (A C. and D.C. models) if we find, 
after the set has hern in operation for 
some time. Hint touching the timing con¬ 
trol results in crackling and gencrallv noisy 
operation, it is caused hy a had contact 
between ground and the rotor of Ihe gang 
condenser. Connect a wire from rotor to 
chassis to remedy this condition. 

M hen a shorted “1*” output is found in 
a Crnsley A.C. receiver, look at the leads 
fi-om flic choke where Ihcy pass through 
holes in the chassis. The leads have sleeves 
made of live rubber: if it cracks and ex¬ 
poses tin* leads, vibration of the set may 
cause a short to the chassis. 

Phonograph Adapters 

"With the vogue of power detection, 71 is 
well to hear in mind that it will he found 
difficult to use a phonograph pick-up witli 
a set of considerable output. The output 
of the pick-up requires additional \.I*\ am¬ 
plification, before it is led to the input of 
the power tube. 

A high-pitched whistle in the Kolster 
“K20’ and ‘‘K21, M where the pack and audio 
amplifier is in the rear of the ll.F. chassis, 
may he remedied by placing a grounded 


k\. Electricai School Men 



A full knowledge of electricity, aa 
taught in the New York Electrical 
School, makes you independent, 
gives you your choice of either a 
BIG PAY jol) with one of the 
world-famous electrical compa¬ 
nies, or a business of vour own. 
ELECTRICITY is also a stepping- 
stone to Aviation, Vuiomohile En¬ 
gineering and other highly paid 
professions. 


Here at the New York Electrical School 
you learn, not by correspondence, hut hy 
ACTUAL PRACTICE on full-size stand¬ 
ard equipment. NO ROOKS used. Indi¬ 
vidual instruction—you can start any day. 
This School owns and occupies two seven- 
story buildings in New York—the ciiy of 
most opportunities. It is widely known 
as the country’s oldest and foremost insti¬ 
tution for trade training. That’s why big 
companies eagerly demand our graduates. 


THE NEW YORK ELECTRICAL SCHOOL 


21 West 17th Street, New York 



IHEK 


Thtl bio 64.page booklet gives lull Information about tho Now York 
Electrical School courses and picture of the equipment available for 
your personal use. Send for it TODAY. It’s free. 


MAIL TODAY 

The New York Electrical School 
21 West 17th Street. New York 
Please semi me FREE yotir 64-P a ®e booklet, 
request puts me under no obligation. 


It is understood that this 


Name 


Address 


Choice of 1200 

"Newest. Bfosd 

msmr 

VALVES ML. 


§ I kYPs for our jvholesde 1930 


t 


catalog. Filled wliti amarine 
values in screen grid ratlin . ;N5 push 

pull niMlto. radio rt>n*ii|c>, 

Kits parts. Guaranteed rner* 

HianUiie at lriwloale prices. 




FREE 


WESTERN RADIO MFC. CO 

■ESi w LAKE ST CHICACO ILL. 


Cuts RadioTube 
Costs 




AMPEKITE atitomntirailv keeps 

voltage exactly ripht for tube 
efficiency. Lengthens ti»l>e life. 
For nil tnbes. SI. IO with mount¬ 
ing (in l .S. A .) At alt t/c*i/er*. 

MPERITE. C orporation 
Wil BROADWAY. NEW YORK 
FHFF. -"Amperite Tulw 
Churt."lf rile Dept. KC-1 


SELF-ADJUSTING” 
















































340 


RADIO-GRAFT 


January, 1930 


SKINDERVIKEN 
Transmitter Units 



Have hundred* of uses. I .very amateur should have 
two or three of these amplifiers in his lalwratory. 

A FEW USES FOR THESE UNITS 



lM’AGE INSTRUCTION BOOKLET 

containing and diagrams for hummer* 

able uses, tnrnished with each unit, 

WE PAY $5.00 IN CASH 

for every new use developed n*r this unit 
and accepted and published by us. 



P. G. Microphone Transformer 

A Modulated Trans¬ 
former specially »U;. 
siftiird for use with l he 
Sk hide rviW-ii Trans* 

niitter Unit. I las 
many other uses. I *ri - 
inary rests* ^ 
tance. / 

ohm: second- 
arv. 55 ohm*. 


FOR SVIF. AT I.FADING DEALERS 

O ' I .It r Direct. l*-inK I'lmfim lh low 

SEND NO MONEY 

W hen the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 


PRESS GUILD. Inc.. U-l-30 

16-ia-R Enst 30th Street. New York. N. Y. 

|M*n>e mail im at on> e many of the following itenu 
as I have ilnllratcil. , *, 

. .. .Skhulen Iken Transmitter T'nit* at Oac for 1; 
tm- J: $;*..%» for 3: *:< 20 for 4 . 

, I*. 11. Mhrot'litme T an«foriners at $2. 

Wlrnu ilrlfverrd I will |iity the postman the co>t of the 
Items spr«1th*<l plus poftact 


Name . 

AiMresis . 

City. *«■*«• 


fthc Coming 


RADIO OPENS NEW, 
PROMISING FIELD 
FOR TRAINED MEN 

Shortage of Operators Seen 
Coming by Department 
of Commerce Head 

Rapid growth of radio communica¬ 
tion Is enlarging a comparatively new 
field of employment for young men 
with many opportunities, says the 
Radio Division of the Department of 
Commerce. 

There la * shortage of trained radio 
operators which threatens to become 
acute within the next few years. J. H. 
Barron. In charge of commercial oper¬ 
ators for the department, says. Of 
7.000 licensed commercial operator* In 
the United Stateo, practically all are 
employed and the demand Is increasing 
steadily. 

The projected establishment of radio 
me&sage systems In the United State* 
competing with wire lines and develop- 
men of television and other forma of 
visual broadcasting will open up new 
fields for operators and technicians. 
Use of additional frequencies such a* 
those above the 23.000 kilocycle band 
will provide new opportunities for ex¬ 
perienced radio men. 

The radio dltlslon itself, as well ss 
other governmental department*, has 
had considerable difficulty in obtain¬ 
ing qualified men as Inspectors. There 
are tJxty-Vhree inspectorships In the 
country and half a dozen vacancies 
exist. 

FAMIUY A FT A I* 


Just one more evidence of the increasing demand 
foe thoroughly' trained sendee men, tiotvadays. 


inrt.it op over the power tul»e (not the tie- 
lector t.uhr). 

The easiest method of replacing the con 
denser rortl drive on the Majestic “71” and 
W 72 M is to remove the condenser gang ami 
dial from the chassis. This is done as fnl 
lows: lirst*, remove the shield ran over I In 
gang; then unsolder all leads lo the eon 
densers, and also the pilot light. Finally, 
loosen the three screws holding Hit gang 
•bathtub” to the chassis, and lift hotli gang 
and dial from the chassis. After the cord 
has hern replaced. I.hc procedure outlined 
above is reversed. 

Choked signals in the Undiohi "11 \( 
arc due t.o a defective condenser (in I lie 
park) across the *.10 bias resistor. Cheek 
this eondenser. 

Tin ltadiola 4 ’I8\C'* uses only two ]-mf. 
eondensers in the pack for littering pur¬ 
poses, with heavy chokes and choke input. 

Xnis) l ada models “i0*' and “Hi” have 
been repaired by replacing the first audio 
i r ills former 



J 


Fig. 4 

Bosch “2S' ? and **29” chassis. 


and NOW 
we present 



On All 

Newsstands 

25c 

The Copy 


14)0 Pages 
4-Color Cover 


^tCIENTII IC DETECTIVE MONTHLY , 

the first national detective monthly with 
a scientific background, vvill have as its 
Editorial Commissioner, Mr. Arthur B. 
Reeve the foremost science fiction writer 
and author of the world-read "CRAIC- 
KENNEDY" SERIFS. 

In die first issue of SCIENTIFIC DE- 
l FCTINE MONTHLY you will read “The 
bishop Murder Case” by* S. S. Van Dine. 

\ brand new Craig Kennedy story, and 
many other scientific detective stories written 
b\ such famous authors as Dr. David H. 
Keller, Captain S. P. Meek, U. S. A., etc. 

Begin with the initial issue of SClEN* 
TIFIC DETECTIVE MONTHLY and read 
the world’s finest scientific detective stories. 
Subscribe now and have each issue mailed 
to vou regularly every month. To all 
charter subscribers we offer a special price of 


8 


MONTHS 

FOR 



Canada and foreign 51.25) 


TECHNI-CRAFT PUB. CORP., 

&8RC Park Place, 

New York, N. Y. 

Enclosed foul $1.00 for which please send me 
SCIENTIFIC DETECTIVE STORIES for eight 
months. (Canada and foreign $1.25.) 

Name . .. . 

Address ... 

City. . State. .. 
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Cause of Interference 

(Continued from page W8) 

controls to the interfering si final a second 
time, ami readjust the trap's rmidenser until 
I lie undesired signal entirely disappears or 
is reduced to tnitiiiuum intrntily. The wave- 
trap control is then left in this position as 
Imig as this particular frequency is to In? 
eliminated. The receiver is operated in the 
usual way, to select the desired signals. 

Theorv of the Wavetrap 

The wavetrap functions as a resonant cir¬ 
cuit to permit alternating current to How at 
a certain frequency. By varying the capacity 
of the variable condenser the eoparifafive 
reactance (condenser opposition) is made 
equal to the inductive reactance (coil op¬ 
position); thus cancelling out these two 
forms of opposition which oppose current 
How at a particular frequency. The circuit 
is then redueed to one possessing only ah min 
resistance (that of the wire itself) thereby 
allowing the maximum current flow. The 
purpose of the “absorption” wavetrap in 
l ig. 1 is to absorb tlie particular undcsircd 
frequency to which it is timed, so that little 
or none of it will reach the receiver. 

\ view ami schematic diagram of a “re¬ 
jector* type wavetrap is shown in Fig. 2. 
It is composed of a three-inch tube, on 
which arc closely wound 50 to 55 turns of 
No. 22 I>.(\ wire, and a .0005-mf. variable 
condenser connected in parallel with the 
coil. The operation of this wavetrap is 
identical with that of the type just dc- 
erihed. und if has practically the same effect 
upon the Inning of the receiver. 

The circuit consists uf an inductance (coil) 
and capacity (condenser) Connected in 
parallel; this combination, in turn, is con¬ 
nected in series with the antenna. By means 
of Ihc variable condenser it is possible to 
adjust tin trap circuit to resonance with 
the frequency of the interfering signal. 
When this condition is obtained the trap 
circuit offers the least impedance to the in¬ 
terfering signal frequency and “by-passes” 
it from the main antenna circuit, thereby 
allowing it to flow hack and forth between 
the condenser and coil. Tit this manner the 
undesirable frequency is prevented from 
entering tin* receiving circuit. litis ar¬ 
rangement is most successful when the an¬ 
tenna is exceptionally long, nr the receiver 
is connected to a poor ground. This wave- 
trap, therefore, can he advantageously used 
in conjunction with the more or less non- 
select ive types of receivers which arc located 
near broadcast slations. 

Oscillating Receivers 

Regeneration is the process of feeding 
hack energy front the plate to the grid of n 
variimii-tnihr circuit. This is permissible 
and, in fact, an asset t:o a receiver. When 
carried beyond a certain point, however, re¬ 
generation (in the proper Sense of the word) 
erases; and the receiving circuit becomes an 
nxciflo t i n y circuit. \s such it is a ye ne rot or 
of high-frequency o*cillntions; in this con¬ 
dition it is in reality a transmitter. (See 
Fig. 2A.) 

Um power of the radiated energy from an 
Oscillating receiver is weak when com pa red 
to that of a broadcast transmitter; yet it 
radiates suttieient energy, occasionally, to 
destroy a broadcast program being received 
by a neighboring set, if the two sets are tuned 


to the same program. Manufacturers of 
modern receivers employing a regenerative 
detector always design the circuit so that 
oscillations of this nature arc prevented front 
reaching the antenna; but some of the earlier 
types of receivers were not designed to take 
( arc of such a condition. 

If a shrill whistle is heard, at time break¬ 
ing into the program with a violent chirp, 
and at other times gradually rising and fall¬ 
ing in pitch when the controls of the re¬ 
ceiver arc not being manipulated, it is a 
fair indication that someone in the imme¬ 
diate neighborhood is operating a receiver 
in an oscillating condition. As the trouble 
is due to improper operation of the set, the 
only remedy is to locate the owner of the 
offending Set and inform him of the inter¬ 
ference lie is creating. 

(In forthcoming issues of R \nio-Cn.\rr 
Mr. Brief oxe xcitt continue his article with a 
study of natural and “vffin-made static *' and 
a description of the methods use*? most suc¬ 
cessfully to locate and remedy the latter .— 
Editor.) 


“ A. C. Super-Wasp” 

(Continued from pa ye HIT) 

the receiver, the actual M B” voltages deliv¬ 
ered by the power pack are hiyhcr than the 
standard figures indicated. These figures 
are correct when the power pack is loaded 
willi a six- or seven-tube set; hut the higher 
values on light load are just right for the 
“Super-Wasp,*’ For instance, the !l()-volt 
tap aetuallv delivers about 175. ami the 15- 
volt tap about f>5; this is a good combina¬ 
tion for the screen -grid tube. The 115-volt 
post gives about 170, which is not too much 
for the delect or because a 500.1 NNT-ohiu plate 
resistor is used. The JSO-vnll post give*? 
about 1JN), which is all right because part 
ot this is taken up by the grid-biasing re¬ 
sistors for the audio tubes. 

As far as results arc concerned, the Super- 
NS asp is a real performer. Although pre¬ 
liminary timing must he dune with phones* 
the set gives loud-speaker signals in New 
5 ork from stations (J5SW, Chelmsford, 
Kngland; I'CJ. F.indliovni. Holland; (MUX, 
Winnipeg, Canada; WtlXN, Oakland, Cali¬ 
fornia; NR1I, Costa Rica. Central Amer¬ 
ica; and, of course, the Fittslnirsrh and Sche¬ 
nectady groups. Such “DX** loud-speaker 
reception is not, of course, 100<^> reliable; 
hut, it is frequent enough to make the set a 
“loud speaker’' out lit. The receiver stays 
sold; and that: is the most important thing 
from the .standpoint of the commercial con¬ 
structor. 

No detailed inst met ions ns to assembly or 
point-to-point wiring are given here; for 
they are supplied with tin* kit, along with a 
full-size working blueprint. 


Six-Inch Radio Waves 

(Contivved from page .112) 

parallel to the electric field, about a wave¬ 
length away. The rod was j I self at the 
same time excited to iis natural oscillations 
at llie same frequency, and thus heeame a 
secondary radiator. In this way the in¬ 
tensity of reception could he noticeably in¬ 
creased. \ similar experiment could he 
demonstrated at the receiving side. 

To produce a directed radiation there was 
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Read what engineers have 
to say about Rider's 
“Trouble Shooter’s 
Manual’’ 


RADIO CORPORATION OF 
PENNSYLVANIA 
331 Fourth Avenue 
Pittsburgh, Pa. 

August 23, 1929. 

Radio Treatise Co., 

1440 Broadway, New York City. 

Gentlemen: 

We have received John F. Rider's “Trouble 
Shooter’s Manual” which our instructors, who 
are Westinghouse Electric and Manufacturing 
Company and Radio Corporation of America 
engineers, recommend highly and say that all 
of our radiotrician students should have a 
copy. . 

Very truly yours, 

Radio Corporation of Pennsylvania, 
(Signed) W R. Jones, 
Business Manager. 

Is a higher recommendation 
possible? You too, if you arc 
interested in radio and radio 
ser\ice will find Rider’s 

“TROUBLE SHOOTER’S 
MANUAL” 

of infinite value. Wiring dia¬ 
grams of more than 200 models 
of radio receivers . . . Trouble 
Shooting information . . . How 
to find the trouble . . . The pos¬ 
sible troubles and symptoms in 
radio frequency amplifiers—de¬ 
tectors—audio frequency ampli¬ 
fiers— \ eliminators—B elimi¬ 
nators—a wealth of vital money- 
making information THE 

BOOK WILL BE WORTH 
HUNDREDS OF DOLLARS 
IO Y OU ... 22 chapters of 
^ ital information—the kind of 
dope you need in your scr\ ice 
business . . . 


Wiring Diagrams of These 
C omtnercial 


Radio Corp. of Amor. 

Atwater-Kent 

Zenith 

Fada 

Stewart-Warnor 

Philco 

Freed-Eisemann 

All-American 

Colonial 

Amrad 

DeForest 

Garod 

Operadio 

Kagnavox 


Receiz'ers 

Federal 

Crosley 

Majestic 

Stromberg-Carlson 

Grebe 

Freshman 

Kolster 

Day-Fan 

Workrite 

Sparton 

Ware 

Kennedy 

Sleeper 

Grimes 


240 PAGES 8H” x 11”, BLACK STURDITE 
BINDING 


RADIO TREATISE CO. 
1440 Broadway. New Y ork City 

Send .V o Money 


RADIO TREATISE CO 

1440 Broadway. New York City. 

Sr ut 1 me .IoIji K It l«lt*r ’ • ’Tn.uhlr Sltooter’a 
Mnnn.tr’ an I I «ill pay iioxtinaii *3.50 plus a lew 
«ent>» for po'tfltrc on il^liretry. It is understood that 
nrj will l>o refunded if I am au; entirely 
'.>M fled. 
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CLASSIFIED ADVERTISEMENTS 

Advertisements in tliis section are inserted at tlie cost of ten cents per word for each 
insertion—name and address each count as one word. Casli should accompany all classified 
advertisements unless placed by a recognized advertising agency. No less than ten words 
| are accepted. \dvertising for the February 1930 issue, should be received not later than 
December lOtli. 


AGENTS WANTED 


FREE BOOK. Start little mail order business. 
Jladwil. 27 A- 74 Cortlandt Street, New York. 

GET OUR FREE SAMPLE CASE - Toilet Ar¬ 
ticles, Flavorings. Soaps. Specialties. Wonder- 
full) profitable. La Derma Co., Dept. SC, St. 
Louis, Mo. 


AIK PLANE >1 ri'LlLS 

MODEL AEROPLANE Supplies. Write for free 
bundle of sample stock. Aero Shop, 3050 ilurlbut 
A vc., Detroit, Mich. 


DI MNESS OI'POICTI NITV 

CAPITAL — An experienced dependable broker 
will aid in financing projects of merit. Amstcr 
Leonard. East Orange, X. J 

SELL BY MAIL. Cooks. Novelties. Bargains! 
Large nrofits. Particular FREE! D. Elfco, 521 
South Dearborn, Chicago. 


MONEY 


FOR SALE — CXITED STATES commemorative 
silver half dollars. Pilgrim, 90 cents. Monroe. 
Lexington. 1921 Pilgrim. Bennington, $1 each. 
Oregon, Lincoln, Gram. $1.25 each. G. T. Davis, 
Box 1791, Huntington, West Virginia. 


M M K HO LOG V 

FOR 1930 NT MKROLOGIC'AL forecast semi 20c. 
and birthdate to Martha Sanchez, 824 Howard, 
Detroit, Michigan. 


OI l> MONEY WANTED 

$5 to $500 EACH paid for Old Coins. Keep ALL 
old monev. Many VERY valuable. Get Posted. 
Send 10c.' for illustrated Coin Value Book 4x6. 
Guaranteed Prices. We buy ami sell. COIN 
EXCHANGE, Room 10. Le Roy, X. Y. 


1’ATENT \TTOUNKV 


placed behind the tube a parabolic mirror 
nlimit 50 centimeters (19.7 inches) across, 
the tube being located at the fonts of the 
mirror. In this wav il was possible to pro¬ 
duce an almost parallel “pencil" of rays. 
It' a metal screen was placed in this, in such 
a way that the pencil fell diagonally on 
the screen, the rays were reflected in accord¬ 
ance with the laws of optical reflection. 
Their course could be followed exactly at 
the same time with the detector. (See 
big. 5.) 

The phenomena of diffraction, which arc 
well-Know n in optics, could also he demon¬ 
strated with this radiation of waves. A 
round metal disc, 50 centimeters in diam¬ 
eter, was placed in the path ot the rays. 
If the receiver was placed close behind this 
screen, no reception could he obtained; that 
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_ CHEMICALS 

BOOKLET OF EXPERIMENTS and chemical 
catal' g. 15c. General Chemical Company, Box 
397, Reading, Penna. 


DETECTIV Ks 

DETECTIVES Earn Big Money. Excellent oppor¬ 
tunity. Experience unnecessary. Particulars 
Free. Write, George Wagner, 2190B Broadway, 
X. Y. 


iN>Ti:i i t io\ 


PATENTS — Time counts in applying for 
nateiiU. Don't risk delay in protecting your 
ideas. Send sketch of model for instruc¬ 
tions or write for free book, ‘ How to Obtain 
a Patent " and “Record of Invention" form. 
No charge for information on how to proceed. 
Communications strictly confidential. Prompt, 
cart-ful. efficient service. Clarence A O’Brien, 
Registered Patent Attorney. 343- A Security 
Bank Building (directly across street from 
Patent Office), Washington, D. C. 


1 CATCH from 45 to 50 foxes from 4 to 5 weeks* 
time. Can teach any reader of this magazine 
how to get them. Write for particulars. W. A. 
Hadley. Staustead. Que. 

LEARN MARBLE!ZING Concrete products all 
kind. Wood. Metals, etc. Resembles polished 
marble or onyx. Wonderful for garden furniture, 
table tops, etc. Write, Cowell Institute. Gray¬ 
ling. Mich. 

BE THE LICENSED RADIO DOCTOR of your 
community. Earn $7.00*$10.00 spare time evenings. 
Write now for free booklet. “Why the Radio 
Doctor?’’ Dept. C, 131 Essex Street, Salem, 

Massachusetts. __ 

LEARN TATTOOING. Instruction catalog, dime. 
Miller, X431 Main, Norfolk, Virginia. 


JlADIjO STAMPS 

inrVlHO STATION STAMPS, no two alike $1 
Clias V Phildius, 510 E. 120th St., New \ork, 
N Y. 


KK\L ESTATE 

07 \RKS. 40 Acres Missouri. $5 i lOnth. Own a 
home. Jarrell. Mt. Vernon, 111. 


SONG VOKM WltlTKIts 

POET ICY AND SONG writing taught in 1? les¬ 
sons. For particulars enclose 10c. K. D. lliggin- 
i hot ha til. 265 Bartlett St., San Francisco, Calif 



HOTEL CENTURY 

111 West 46th Street 

Just East of Broadway 
JUST COMPLETED 
N. Y. City 

350 ROOMS — 350 BATHS 

This New Hotel contains every 
modern appointment 

Every Room has Private Bath 

$3 Per Day' 

Situated in the heart of the city: 
near Railway Terminals. All Lead¬ 
ing Shops and Theatres within a 
stone’s throw. 

J. H. PRICE, Resident Manager 
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The heavy line indicates the short couping rod, 
which would rich uf> a signal in one of its sec¬ 
tions- and, by the flow of current, transfer the 
signal to the detector. 

is, the receiver was completely in the “elec¬ 
trical shadow*' of the screen. \t n distance 
of about a meter (Bfl.BT inches) trom the 
metal screen, however, the wave could he 
received again; that is to say, the waves 
curved around the edge of the screen. By 
moving the receiver still further away, it 
wus possible to tirul in turn “maxima" and 
c *rniniiniF* ! This phenomenon corresponds 
to the well-known Arago experiment in op¬ 
tics; which shows the bending of visible light 
around the edge of a circular disc. 

The refraction of the wave-radiation was 
demonstrated by letting the parallel pencil 
of rays from the transmitter fall on a glass 
h-ns about BO centimeters (a foot) in diam¬ 
eter. By using Hie detector behind the 
lens» it was possible to demonstrate clearly 
the course of the radiation and in particular 
the place of greatest intensity, Ike focus 
of the fens. 

Absorption of Waves by a Conductor 
With this nrrangcmenl, Ihc absorption of 
the waves by various substances was very 
beautifully shown. If a sheet of card¬ 
board, hard rubber, dry* wood, or a glass 
vessel of pa ratlin oil, was placed between 
the lens and tlie detector, there was no 
weakening of the reception. But, it a glass 
vessel of distilled tenter was placed in the 
path of the rays, the radiation was almost 
completely absorb'd. 

Fig. l shows this experiment: the rays 
emitted by the lube arc made parallel by* 
the parabolic mirror. 'Flic parallel rays 
strike the glass lens anti arc concent rated 
by this into a focus; the detector is set up 
at this point. The glass vessel, between Hie 
tens and the detector, contains the li<|iiid 
which is to he tested as to its absorption. 





































































January, 1930 


RADIO-CR A FT 


343 


OUT 

December 




144 PAGES 
4 COLOR COVER 

THE MOON 
CONQUERORS 
By /?. //. Romans 

Mr. Romans Is a modern Jules 
Verne and his story of two planets 
will undoubtedly rank with the 
“Shot Into Infinity" as one of the 
best interplanetarian stories of re¬ 
cent years. 

AMONG THE OTHER STORIES 
ARE 

INTO THE 28th 
CENTURY 
By Lilith Lorraine 

THE OSMOTIC 
THEOREM 
By Cnpt. S. /». Meehs, 
U. s. A. 

The subscription price of the 
QUARTERLY is SI. 75 per year, 
single copy 50c. 

To charter subscribers, a special 
price of SL25 per year is now avail 
able. This . >Hee :»•*'// be 

withdrawn after January 1. 19.^0. 


50c 


The 
Copy 

On All Wewsstaiuis 


STELLAR PUBLISHING CORP., 

Dept. RC-1, 98 Park Place, New York, N. Y. 

Enclosed please ml $1.’5 for which semi me flic 
next 4 issues of SCI FATE WONDER Ol’AR- 
n.RTA. (Canada and foreign $1.50.) 


Name .. 

Address . 

City. State 


One of the most interesting experiments is 
the production of vertical electric waves. 
For this purpose tlu? parallel rays arc re¬ 
flected pcrpcndicularl) from the concave* 
mirror upon a metal screen, as shown in 
Fig. 2. Flic parallel rays strike perpendieu 
larly on the circular metal disk and arc 
thercbv reflected. The ippnuiching wave 
and the reflected wave coincide, between 
the concave mirror ami the metal disc, ami 
cause a vertical wave. If I lie dclcctnr is at 
one of the places marked willi white in the 
ilhisl rat ion, the maximum strength of reeep 
lion is secured. Ret ween these places one 
gets torn minima These maxima and min¬ 
imi correspond to the crests and mules of 
I he vertical wave, 

Polarisation l£fleets 

I lie distinctive p 0 ln.ri 7 .aUnn of Ihc waves 
was shown In means of llu Hertz polari 
z.afion grid. (See Fig. 4 and la.) This 
I grid consists of 1 row of parallel copper 
wires, stretched t centimeter (lU-inch) 

1 part on 1 wooden frame 10 centimeters 
( Mi inches) square. W lu n this grid was 
placed in I he pa.lh of radiation helwern I In 
Iransinitler and Ihc delector, with the grid 
wires perpentfimta r In the electric held, 
there was no influence on the reception. 

I Mil* when tin frame was revolved AO de¬ 
press. so that tin wires lay parallel to tin 
electric held, the radiation was almost en¬ 
tirely shut off. 

\ furl her interesting experiment was the 
rotation of the plane of polarization. For 
this there was used 1 wire shape made up 
of three copper rods al right angles to 
each other, each 7 centimeters long (that is. 
half the wavclnigtli). If the axis of the 
receiver rod was placed perpendicular In 
the electric held f there was no lunger am 
reception. I»nt\ if tlie wire shape was placed 
before the receiving rod in such a wav 
i that 011 c of the end-wires was parallel to 
the rod, reception could he clearly heard. 
Iti this case, in fact, the first length of wire 
luv parallel to the movement of the electric 
■ field and thus, hv coupling, conveyed the 
primary oscillations into a direction per¬ 
pendicular io Ihc primary field; so that 
there vcsuMcd a secondary electric field f\ 
in this direction. (See l’ip. ij.) This may 
1 h: regarded as a model experiment for the 
rotation of the plane of polarization liy 
the flow of electrons. 

\ Tube Receives Its Own Waves 

1U* two experiments, for the conclusion, 
there was shown Ihc possibility of tuhe- 
reeeptiou. I or this purpose, the radiation 
scat from the Inhc was reflected back upon 
the tube In one ease the metal screen 
above described was used to do this; in the 
scennd case a small linear resonator, « centi¬ 
meters long, was suflicient. It was shown 
that, according to the position of the reso¬ 
nator (i.e. the phase of the reflected radia¬ 
tion) tin plate current of tin* tube can he 
modified. 'Ellis experiment proves the pos 
sihilily of reception of a wave by the very 
lube which sends if out and, at the same 
time, constitutes an actual, visible indicator 
of the operation of the tube 

l.atclv, I)r. Kohl ml his co-workers have 
even succeeded in making directional tele 
phone experiments over an experimental 
distance of ihout 1,500 meters. The tidies 
used for receivin'? and transmitting in these 
experiments were absolutely alike; so tha 


For the Thrill of 

GREAT DISTANCE 


Build a 

SHORT-WAVE 

RECEIVER 

H AMMARLUND Short-Wave IMug-in 
Coils and Condensers, built into a 
short-wave receiver or adapter, will let you 
in on world-wide radio programs. 

K\ plugging in coils of different sizes, wave- 
hands from 15 to 215 meters can he fully 
co\ered. 

Hammarlund Short-Wave Coils and Con¬ 
densers share the fame for high quality that 
has kept the name Hammarlund in the fore 
front since the birth of radio. 
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44 th ST. 


HOTEL 

Just East of B’way 

One of New York’s 

New Hotels at Right Prices 


A high-class hotel in the very center 
of Times Square and within walking 
distance of all Shops, Theatres, etc. 


300 

Rooms — 300 Baths 


$2.50 

& $3.00 per Day 


A Restaurant of Unusual Excellence 



Special Weekly Rates 
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10 

Tools in 

/\ Ttmptrwi Steel $ 1 00 

une Sc,ew Dri ** r i o 


A SMALL but liaiulv article which 
serves for every possible need of the 
all-round mechanic. Invaluable in any 
emergency. 

An excellent combination of utilities for 
the household— every necessity featured: 
IIXMMER — KNIFE-SHARPENER — NAIL- 
PULLER — IiOTTLE OPENER — SCREW¬ 
DRIVER — CORK-SCREW — CAN-OPENER — 
WEIGII-SCALE — RULER — TABLE OF 
WEIGHTS AND MEASURES 

Just glance at the illustration and you will 
see how really useful this article is. The 
’ Ten in One Tool” is 10 inches high and 
finely nickel-plated. 

The new tool is not only handy in the 
household, but everv TOURIST. AUTO- 
IST, CAM PKK, PICKMICKER. BO\ - 
SCOUT, F i S H ER M A M, C AX O EI ST, 
etc., should carry in his hag one of these in¬ 
dispensable combination tools. Mo SHOP, 
OFFICE, STORE, GARAGE, FARM, 
BOAT, should he without one. PRICE 
$1,00, POSTAGE PAID. 

Be the fust one to own the “Ten Tools in 
One” in your own town. 

Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you tlie same day as received, 

GRENPARK TOOL CO. 

245 Greenwich Street 
New York, N. Y. 


Grenpark Tool Company, R.C.*130 

245 Greenwich Street, 

New York, N. Y. 

Enclosed find $1.00 for which please send 
me prepaid your “Ten Tools in One.” 


Name . .. . 

Address . 

Town.. . . State. 



Weigh Seal® 
Hook 


Only 
10 Inches 
High 


Mail Coupon 

Send for Yours 
TO-DAY 


there was a possibility of using them alter¬ 
nately for the purposes of conversation. 

There is a great field of possibilities for 
the ti.se of these short waves. 'Elms, in the 
technique of communication, they will he 
serviceable wherever the communication is 
to take place within the range of vision, 
but, above all, in eases where definite di¬ 
rectional radiation is desirable for signal 
purposes for coastal shipping and 

aviation). 

In medicine there seem to he great pos¬ 
sibilities of their use in ultra-short-wave 
diathermy (/.e., the application of internal 
heat 1>\ short waves). Very recently an 
intensive investigation has been made of the 
physiological effect of short waves, about 
three meters in length, which has led already 
to surprising results at this frequency. Pos¬ 
sibly shorter waves will prove still more 
effective. It should be recalled that an ab¬ 
sorption maximum of water is found just 
at the frequency of the 14-centimeler wave. 

Finally, let ns call attention to the possi¬ 
bility of the spectroscopic investigation of 
matter with these four-inch spectral lines. 
Mong this line we may expect probably 
many discoveries regarding the inner struc¬ 
ture of matter. 


A Novel Scanning Disc 

(Con tinned from pa ye HI 4-) 

opening of the receiving set. The chances 
are to I, that the picture will not he 

framed, hut askew, or with portions in in¬ 
verted order: so that the outer portions of 
the sent image arc apt lo appear in the body 
of the received image. To overcome this 
irregularity, the disc must he braked by 
applying a momentary pressure on the mo¬ 
tor spindle, or perhaps — -for a slight inis- 
frame — by blowing the breath against the 
disc: the feeble mechanical energy so ap¬ 
plied being ample to decelerate the speed 
momentarily without disturbing the normal 
speed which prevails by virtue of the rheo¬ 
stat’s adjustment. After a little practice, 
the experimenter can successfully hold his 
picture rock-steady and practically “nailed 
to the screen.” 

Trying to time in a picture or silhouette 
without a speed indicator is a hit-and-miss 
proposition, with t lie chances of success far 
outweighed by tliose of uncertainty; since 
the technician's sole clue is derived from 
observation of the blending shadows at the 
picture opening. A brief analysis reveals 
that even the slightest overspeed or undcr- 
specdj, at the moment when synchronous 
speed is being passed over, will cause the 
picture to pass out of view without being 
recognized, 'flic speed of the disc should 
he absolutely determinable. With a 48-hole 
disc, at 900 r.p.m., 15 complete pictures 
are coining over each Second, and the neon- 
tube flashes are instantaneously produced; 
Imt each flash — occurring in l/HLStiOth of 
a second — must he located by a scanning- 
disc hole and, if this hole is ahead or behind 
that of the corresponding hole of the distant 
scanning disc at the transmitter, the picture 
is going to he distorted. 

Suppose that the receiver disc is going 
one per cent too fast ; it will have a speed of 
909 r.p.m., which means that successive pic¬ 
tures are progressively farther and farther 
misfranted. A single picture which occurs 
in 1/I5th of a second is recognizable; hut, if 
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this tins superimposed upon it, l/15th-second 
later, another picture substantially identical 
with the first, hut overlapping it by one 
per cent, it is apparent that the sharpness 
of outline is destroyed. If a continual suc¬ 
cession of such progressively-overlapped 
pictures arc being defined by the small 
opening of the television receiver, nothing 
hut a cloudy surface of pinkish light ap¬ 
pears; although each and every picture, in¬ 
dividually, is perfect. Under conditions ot 
one per cent off speed, the accurately framed 
pictures appear only once for every 100 
pictures reyisteriny on the disc; so it is 
easy to see why synchronism is the kev 
to television. 

Pcrsistance of Vision Applies Also to 
Reading Speed 

The speed indicator is of the familiar 
centrifugal type. A spring is opposed to 
a sliding speed-pointer which, being a dull 
black, contrasts with the buffed background 
of the whirling disc; so that, as the disc 
speeds up, and the poinlcr moves farther 
and farther away from the axis of rotation 
— because of centrifugal force — a black cir¬ 
cle of constantiy-inercasing size appears on 
the face of the disc. Through the persist- 
ancc of vision, just as when a, spark is 
twirled around at the end of a string, the 
circle appears stationary at any fixed speed. 
On the face of the disc is scribed a circle, 
which registers with the whirling-pointer 
circle when the speed is 900 revolutions. 


Television in Colors 

(Continued from pa ye ^17) 

same manner in which voice frequencies 
are controlled: that is, by muni pula I ion of 
“gain’* and “fader” circuits (Fig. F.). 

For color television, the three images must 
be received in their appropriate colors, and 
viewed simultaneously and in superposition. 
The first problem was to find light sources 
which, like the neon lamp previously used, 
would respond with the requisite fidelity to 
the high-frequency signals of television, and 
at the same time give red. green, and blue 
light. With such lamps available, a decision 
would have to be made as to how the three 
colors could best be combined to form a 
single image. 

Several methods of reception are possible. 
For displaying the transmitted image to a 
large audience a big, zig-zag grid could be 
employed; but it would consist of three 
parallel tubes, instead of a single one used 
in earlier television demonstrations in one 
color. 

Thus far the television images have been 
received in a manner similar essentially to 
the method for monochromatic television. 
The surface of a disc similar to that used 
at the sending end is viewed, and the light 
from the receiving lamp is focused on the 
pupil of the observer’s eye by suitable 
lenses. 

To combine tin* light of the three lamps, 
they are placed at some distance behind the 
scanning disc and two semi-transparent mir¬ 
rors arc set up, at right angles to each 
other, but at 45 deg. to the line of sight (as 
shown in the upper right of cabinet. Fig. II). 
One lamp can he viewed directly thronyh 
both mirrors, and one lamp is seen by reflec¬ 
tion from each, ns illustrated by the schem¬ 
atic diagram (Fig. G). 


Obtaining Blue and Green 

The matter of suitable lamps to provide 
lhe red, green, anil blue light has required 
a great deal of study. There is no ditli- 
cultv about tlie red light; because the neon 
glow-lamp which has been used previously 
in television can be transformed into a suit¬ 
able red light by interposing a red filter. 
For the sources of green and blue light, 
however, nothing approaching the efficiency 
of the neon lamp was available. 1 he de¬ 
cision finally made was to use another one 
of the “noble gases” — oryon — which has a 
verv considerable number of emission lines 
in the blue and green region of the spec¬ 
trum. Two argon lamps are employed; one 
with a blue filter to transmit the blue lines, 
and one with a yreen filter transparent to 
the green lines of its spectrum. 

These argon lamps, unfortunately, are not 
nearly so bright as neon lamps and it was, 
therefore, necessary to use various expedi¬ 
ents to increase their effective brilliancy. 
To work nt high current intensities, special 
lamps were constructed with long narrow 
cathodes, made hollow so that streams of 
cold water could cool them. The cathode is 
viewed end-on ; this greatly foreshortens the 
thin layer of glowing gas and thus increases 
its apparent brightness. Keen so, it is neces¬ 
sary to operate these lamps from a special 
output amplifier to obtain currents as high 
as 200 it til Ham peres. 

The Receiver 

The receiving apparatus, at present, con¬ 
sists of one of the 10-inch television discs 
used in earlier experimental work. Behind 
it are the three special lamps and a lens 
system which focuses the light into a small 
aperture in fronl of the disc. The observer, 
looking into this aperture, receives (through 
each hole of the disc as it passes by) light 
from the three lamps—each controlled by 
its appropriate signal from the sending end. 
When the intensities of the three images 
arc properly adjusted. In* sees a combined 
image in its true colors, and with the gen¬ 
eral appearance of a small colored motion 
picture. 


Technical Difficulties 

Satisfactory television in colors is a far 
more ditlicult task than monochromatic tele¬ 
vision. Errors of quality which would pass 
unnoticed in an image of only one color 
may he fatal to true color reproduction, 
where three such images arc superimposed 
and viewed simultaneously. Tn three-color 
television, anv deviations from correct tone 
rendering destroy the balance of the colors; 
so that, while the three images might he 
adjusted to give certain colors properly, 
others would suffer from an excess or de¬ 
ficiency of certain of the constituents. A 
further source of erroneous color exists at 
the sea lining end: if the liyht from the 
object is not distributed equally to all the 
cells , the object will appear os though il¬ 
luminated tty liyhts of different colors shin- 
iny on it from different directions. 

Color television constitutes a definite fur- 
-flior step in the solution of the many prob¬ 
lems presented in the electrical communica¬ 
tion of images. It is, however, obviously 
more expensive, as well as more ditlicult. 
than the earlier monochromatic form; for 
il involves the use of extra communication 
channels as well as additional apparatus. 
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LIFETIME DX AERIAL 



Guaranteed Double Volume and SnarpcrTuning 


DESCRIPTION OF FIFETIME ON \EKI\F 
No. 30—LENGTH 30 FEET: Assembled ready to 
string up. Brings in votumc of 150*ft. wire hut 
retains the selectivity of a 30-ft. aerial. Rings 
are heavy gauge solid zinc. Duplicates in design 
and non-corrosive materials the aerials used by 
most of hugest Broadcasting Stations. Design 
permits using this powerful aerial in 30-ft space 
(preferably outside). Sharpens tuning of any re¬ 
ceiving set Because of short length but has enor¬ 
mous pick up because 150 ft. of No. 14 enamelled 
wire is used. Made for owners of fine radio sets 
who want great volume on distance without de¬ 
stroying sharp tuning. (Also used by many 
owners of short wave outfits.) "Makes a good 
radio set belter.** 


PRICE $10.00 


No 60—LENGTH 60 FEET: Assembled ready to 
string up. “HKi BOY” Size (same description as 
above except that 300 ft. of wire is used, making 
this the i iost efficient and powerful aerial possible 
to manufacture). 

PRICE $12.50 


Manufactured hv 

TIIOROI \ RADIO PRODUCTS 
1014 So. Michigan IU\d. Chicago, Illinois 


RADIO BARGAINS 


Brand new 7-tuhe A. C chassis, guaranteed - $29.75 

Short Wave 1-tub* sets. 4.75 

Used 5-lube radios, tabic models. Require 

minor adjustment . 600 
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low prices. Send for bargain list of seta, accessories 
and parts. 
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CanYou Outguess 

O.Henrq 6 



( j \on look Iliad in an O. 11 envy 
story and ft the unexpected detinue* 
nieiit. the stnmgc twists of plot, the 
Incuth taking finish? Try tt It you 
succeed you can out-think the best 
lnimls in the world. for the genius of 
O. Henry sets the wits of the brilliant 
jmojiIc of all lauds working at top 
spci-d and still he amazed them all! 
lie is the supreme master of the "trick” 
ending, luring yon into sudden laughter 
while a lump still lingers in your 
throat—making you gasp by a sudden 
livid flash of horror in the midst of a 
smoothly llowing tale. 


Stories of Wit and Pathos 



Gentle i O Henry. i>m manly 
strength glint* ti» virile sen* 

l«n«c; Tender «i tiic muttering; 
•■vrr kind to Hie wider log; chuck¬ 
ling with the light* hraoeU — 
thawing alwuJ'S from his uuiHumheU 
depths of tiniier»iaii ling the t|iark- 
ling crystal of simevhy. A great 
writer, yet the nirM entmuinlng 
aial Thrilling itimpani a. Heading 
ills stories is like liUcmng to a 


The Master 
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Teller 


more brilliant story.teller than yon 
ever know. HI wjrk» immeasurably 
t-nrieh the limited library, ami grace 
the shelves of Hie mo>t rrmvdeil. 

53 BEST STORIES 

Less than 
4 cents each 

"You are iiqw ottered for the lirst 
time 53 engrossing, tiling, selected 
stories, hand/omeiy mid durably hound 
In kut hen-tte, o a taped witti gold. 
f>«<i pagos. all fur tin- price uf only 
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$1.97 
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Screen-Grid Tubes 

(Continued from fWffe 321) 

not exceed 75. l lic control grid is brought 
out at tin; top of t lie bulb, as in the ’22 
type. 

As a Radio* Frequency Amplifier 

In order to obtain stable operation in 
circuits designed to give normal gain per 
stage, it is necessary to use shielding to 
separate the input and output circuits. The 
internal shielding tit’ the tube makes neu¬ 
tral i/.ntion unnecessary, provided extraneous 
external couplings are eliminated by means 
of shielding. Suitable ventilaturn, however, 
must be provided through the shielding to 
prevent excessive tube temperatures. Ra- 
dio-frequeney fillers should be used in cir¬ 
cuits employing more Ilian two stages, and 
also in circuits which are designed to give 
the maximum amplification per stage. The 
high plate circuit impedance necessary for 
obtaining the normal amplification may be 
obtained either with closely-coupled K.F. 
transformers or by means of the tuned- 
plat e-impedance method. 

As a Detector 

The *21 is an excellent bias detector, with 
either small or high signal input. flu 
screen-grid voltage and control-grid bias 
should lu' so chosen that tin* control ft rid 
does not sxcinp to e point where ft rid cur¬ 
rent is drown, f or small H.F. signals, when 
a. first audio stage is used, it is best to 
op< rate tIn* screen grid at 35 or 4-0 volts, 
and the control grid at 3.5 or 4.5 volts, 
(negative) respectively. 

Fig. 3 is a typical schematic diagram of 
a circuit in which the A.(\ screen-grid tube 
is employed both as a radio-frequency am¬ 
plifier and as a detector. One method of 
shielding the < ircuit is suggested by the 
rlotteil line; at the holtom arc shown tin* 
connect iotui t <> I lie base and socket of the 
lube. 


The 7-Grid Tube 

(Continued from pane *1*21) 

thirty-two and sixty miHiamperrs. under the 
C 4 irrcet barmiml rie pressures. The tube, 
however, being enclosed in the usual glass 
vessel, and the air exhausted. Hie barometric 
pressure, so far ns the grid biases are eon- 
eerned, may he left out of our caleiilations 
for the present. The reason is that the mu¬ 
tual conductance gives a rather nndistorted 
output at normal plate current. 

Result 

From this rather technical description, 
it may be gathered how simple it is to now 
calculate the final result, which gives us 
tin* total amplification factor: and which 
shows also the reason why the Inin- works 
Ii 4 *tt< r at sea lt-v 4*1 rather than at high alti¬ 
tudes. The calculation for the amplification 
factor is as follows: 

Due to the fact that a negative filament 
voltage is used and that, oonsetpicntly, the 
flow in amperes is minus two, this, multi¬ 
plied by the thirty milliatnpcrcs nil the other 
siik* is again multiplied into the norma! 
plate voltage of *250. This product, multi¬ 
plied hv 11 a? electron emission of *2,*»58,BW>, 
gives a mutual conductance of approximately 
eighty-three billion. Again multiplying this 
bv the “inn” factors of 7, we arrive at the 


Staggering total of u net amplification factor 
of forty-eight trillion, which gives us the 
hi:ai. amplification factor of this tube. 

From which it may he gathered that, if 
we use this tube, no other instruments of 
any kind are necessary and, by simply hook¬ 
ing the tithe to an aerial and ground, and 
using nothing but a loud speaker, wo should 
gel the most wonderful music with ear- 
splitting intensit ies. 

Hie fact, however, is that nothing of the 
sort happens, for the good and sufficient 
reason that (if you have survived tints far, 
you may have guessed it !) the beautiful 
seven-grid tube is nothing bill an excellent 
April First joke constructed by Baron von 
A i dentic for the amusement of his friends. 


Tube Testing 

(Continued from pope 3*23) 

for a number of characteristics. These in¬ 
cluded the filament current, the filament 
emission, plate current, ’‘gas current,'* elec¬ 
trical leakage, amplification constant, plate 
resistance and mutual conduction. In some 
of the smaller factories, tubes are still tested 
by hand; but it is not possible to use ttiis 
method in the largest plants, as too great a. 
number of hand-test machines would he nec¬ 
essary, with a corresponding number of 
operators. 

It must he realized that it was very diffi¬ 
cult to maintain each of the test units so that 
4 tell would keep the same degree of accur¬ 
acy. In other words, if a battery setting 
were wrong, a meter off calibration, or a 
circuit did not always make perfect con¬ 
tact - , sonic time might pass before the ma¬ 
chine operator would discover the discrep¬ 
ancy; and this would cause the rejection of 
n number of gooil tubes or, what is worse, a 
iiiiniluT of poor tubes might he passed on. 
Also, the «ipcra1ors of the hand machines 
were not infallible and some poor tubes were 
always passed on. 

Machine Testing 

Under the spur of a real need for test 
equipment fund inning with super-human 
spcc41 and accuracy, a machine has be«*n 
made which automatically sorts tile tubes 
into groups— those with broken filaments; 
those with low 4/mission, or “gassy” ones, 
as well as those with high leakage between 
the elements; those with characteristics nut- 
smIc of the spccifio4l range of plate current; 
ami fourth, the good lubes. By classifica¬ 
tion of the defects in this way, it is possible 
for tin- 4 1 itgiiH*crs to trace hack the sources 
of trouble md make the necessary correc¬ 
tions. ( I bis single fact alone means a great 
benefit to the tube user, in the form of a 
dependable product). 

rite machine consists of an electrical con¬ 
trol-board. joined by means of a cable to 
the mechanical apparatus which connects the 
tidies in succession to the various test cir¬ 
cuits. An automatic loading device with 
moving belts conveys the good and the de¬ 
fective tubes separately away from the 
machine. 

Tin fundamental idea of the tester is that 
tithes are automatically placed in a socket 
and. by means of » rotating disc equipped 
with contact rings ami brushes, they arc 
successively ionncrtrsl into electrical cir¬ 
cuits specially designed to test for the de¬ 
sired characteristics. The circuits are also 
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designed so Hint they operate an ejector 
which will throw Out a tube which is defec¬ 
tive in any test. A control relay with a 
sensitivity of .05-ma. (each control relay is 
nothing hut i meter; a contact arm bring 
substituted for the indicating vane) releases 
the ejector relays, so that tubes which pass 
each test satisfactorily are permitted to 
travel on to (lie next. The arrangement of 
the contacts is such that the test circuits 
allow the meters to come to a fixed position 
before the ejector circuit is connected. 

The ejector consists of a solenoid which 
pushes the defective tube into the entrance 
of a chute; and a good tube must pass three 
of these chutes before it is finally delivered 
as (). K. by the machine, 'flic diagram of 
the test unit is shown in * Fig. 3, so that 
interested technicians can get an idea of 
the arrangement 

Four Rejections 

The first circuit is designed to eject tubes 
with defective filaments; this dassitieation in¬ 
cludes open filaments, short-circuits between 
the filament and the plate, and short-circuits 
between the grid and plate, 'flic circuit con¬ 
sists of two telephone relays, a protective 
resistor, and a power-control relay which 
operates the solenoid, 'flic second circuit 
removes tubes classed as gassy, leaky (with 
leaks between filament and plate or between 
grid and plate), or with low filament emis¬ 
sion. 'flie automatic tube tester also makes 
a double check on the first test, by the sec¬ 
ond circuit's also rejecting the tubes under 
that class. 11 ic third circuit rejects tubes 
with either low plate current or high plate 
current 'flic diagram will give some indi¬ 
cation as to just how these tests are made 
—at a speed of 8,000 tubes per bour. 

* The information for this test unit is taken from 
a paper published by the *T tadio Club of America ." 
which may be obtained from Mr. L. G. t'accnt. 
Chairman of the committee, 91 Seventh Avenue, 
Nc:v York City. 


From Microphone to 
Modulator 

(Continued from pa tje 325) 

the Spiltmorc Rail room through KN'X — ” 

A relay clicks ini nut dv in the large speech- 
amplifier panel behind us, and a red light 
suddenly flashes in the right-band corner of 
the switchboard. 

“ — the Paramount Pictures — Kvening Ex¬ 
press Station, Hollywood, California. The 
next number will be a violin solo entitled 
‘Caprice Viennois/ by Kreisler, played by 
Caliunn Luhoviski.’ 

'Hie red pilot goes out and at the same 
time another flashes jusl below. The studio 
at our left, which has been softly illumi¬ 
nated bv indirect lights concealed near the 
ceiling, suddenly brightens, mid through the 
plate glass window we See luiboviski lift¬ 
ing his bow to the strings of his violin. With 
a yawn the operator picks up the telephone, 
depresses the black talking key, and mur¬ 
murs, “Well, so long. Rill." 

He throws the red switch, and the pair 
of extension-circuit pilot lights go out. 
“Thus endeth the Spiltmore hour,” he com¬ 
ments. 

“Well,” we inquire, puzzled by this per¬ 
formance, “what happened?” 

“Von have seen,” replied the operator, 
“what is known to the trade as a ‘split- 


sentence change-over/ As the announcer 
was on duty in the next room, I let him 
manipulate the controls, although they are 
in duplicate so that I can announce from this 
desk if desired. The instant the announcer 
uptown pronounced the words ‘KN\,‘ our 
announcer next dour pushed a couple of 
buttons on bis control cabinet and cut over 
from the extension line to his own mike, 
finishing the sentence. 

“ Wte upper red light shows that the an¬ 
nouncer is on the air. The one just below 
is a microphone pilot, placed in scries with 
the tube lilaments of the audio amplifiers 
that arc part of the condenser- type micro- 
plumes. If a tube burns out, we know it 

“The announcement goes nut over the 
public-address system that reaches every 
room in Hie studio, and wherever Mr, Lu- 
hoviski goes, lie is pursued by a loud 
speaker, so he cannot help knowing when it 
is his turn to play. Furthermore, when the 
announcer ‘cuts over’ to the studio after 
making his announcement, the remaining 
half of the lights in that room go on. Halt ; 
of them are already’ burning, but the bright 
cuing of the mom warns the artist that the 
microphone is ‘alive,* preventing any slips.” 

He fingers one of the group of knobs in 
the north central part of the switchboard. 
“This is the microphone mixing panel, and 
these knobs do the mixing. Any or all of 
the six studios can lie put on the air at the 
same time. Local programs can he broad¬ 
cast simultaneously with field events, or 
as many as eight separate programs can lie 
superimposed upon one another — if any¬ 
body wants to listen to them. They can be 
‘faded-in* to one another and mixed in any 
desired proportion. 




new engineering principle that protects 
your radio against damage from light¬ 
ning and also dissipates accumulated 
static charges. Buy one today for light¬ 
ning protection and better reception. 

AT YOUR DEALT:IUS OR DIRECT 
UPON RECEIPT OF TRICE 

CORNISH WIRE CO. 


i6 CHURCH ST., MEW YORK CITY 



BRAIOITE HOOKUPWIRE 


The “Monitoring” 

“The loud speaker you sec is not oper¬ 
ated from the same public-address system 
as the others. We are more exclusive in 
this department; our program comes, not 
from the common source, but from a super¬ 
heterodyne tuned to KN’X’s wave; so that 
we hear our own programs just as they 
sound outside. It is therefore unnecessary, 
when a cockroach gets info the microphone 
or a modulator has a fit of the collywobbles, 
for all the listeners within an airline radius 
of fifty miles l.o call us cm the telephone 
and tell us about it. It sounds even worse 
here to ns than it docs to them. That is 
no joke, however, about the number of calls. 
Not long ago, when some one deliberately 
interfered with a certain speech broadcast 
through a local station, so many calls came 
in that the battery of the nearby Holly¬ 
wood telephone exchange was run down! 

“These two big knobs are the master gain 
controls, by means of which we keep the 
sound level within reasonable limils. The 
speech currents arc mixed, amplified twice, 
and then sent through the ‘equalizing pails* 
over the telephone wires, amplified again 
in the telephone exchange, and vet again 
a l the station before entering the modulator. 
The ‘monitoring* is done here, and the needle 
of the meter is not allowed to swing past 
the red mark on either side of zero. All 
equipment is, of course, in duplicate, as 
an emergency measure. Accidents are rare; 
but here is something that in such emer¬ 
gencies docs more than any oilier thing to 
save technicians from the padded cell.” 

lie turned to the large speech amplifier 
panel and indicated a square switchboard 
section, set just beneath the long black 



Aluminum Box Shields 

Beautiful silver dip finish, 5”x9"\f»"—$1.75. 
VVe make any size to order in 24 hours. 

Muter miniature S.P.D.T. 
Switch 19c. 

Yaxley switches always 
in stock. 

All types of adapters. 
Full stock of Weston, 
Jewell and Readrite 
meters. 

Full stock of Amertran, 
Pilot and Octo-Coil 
forms and coil shields. 
Genuine Baldwin Type 
“C” phones, a necessity 
for short-wave recep¬ 
tion, $3.65 a pair. 

Brach TEST-O-LITE fits your vest pocket, $1.50-* 
postage prepaid. 

Rider’s Trouole Shooter's Manual—$3,50. 

Rider's Treatise on Testing Units—$1.00. 
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Est. 1923 
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Ex Libris 

Beautiful Bookplates 

DO YOU TAKE PRIDE IK YOUR LIBRARY? 

A 1'E.USOXAL f>ookp1ritc, with your name on it, 
** * ure a you iyam<t loss of your clierislieil 
volumes. The fra-iid who Imrrmvs your tx>ok can’t 
fail to he reminded that it belongs to you 1 

A bit of the feeling of the great OKI Masters is 
capture*! for yon in our artistic Dno-Tone Book¬ 
plates, reproducing ohl woodcuts and engravings, 
on anti*|iie-tint vellum paper. $2 up per hundred, 
your name imprinted. Send lnc for sjxrcimen and 
illustrated catalogue of our unique new series. 


boxes containing 1 he relays. Over a honk 
lianas it Initicli of short eon Is, terminated 
at both ends by plugs. 

livery circuit in the nut lit here is brought 
out to these jacks. In a. very short lime 
we can go over the entire instnlhilion ami 
localize the trouble ilowu t;o the individual 
circuit, without removing a singh panel or 
opening up the switchboard at 1). ll is 
not necessary to overhaul the entire station 
when something goes wrong; we can go 
rigid to the olVemling part ami replace it 
in less time than it would take to shoot 
trouble in a one-tube blooper.** 

“Ob, yes,” we said, umlcrslamlingh. “So 
you operators have an easy life of it, liter 
all.” And we slipped through the door just 
in time to dodge the 'Type 2H»-15 tube that 
came hurtling our way. 


A Resonance Tuner 

(Continued from p<t<je M2!>) 

may lie produced by small impulses. 'Phis, 
I believe, may be properly called 'wave 
resonance*—that is. resonance resulting from 
a wave traveling on a conductor; the length 
of the conductor being properly adjusted in 
relation to the frequency or the wavelength 
of the oscillation.” 




w-Jy-' 



~"W v - 




fi :•< 

*• ,*r • 


it 


-O ANT. 


SET B 


)GND. 


jl'r 

ut* 


L ^wp-- 

Fig.6A. 


p r* 

•;j;t 

bg 



Multiple reception. in this illustration the 
“eai'c-resonant coils have been placed in non* 
inductive relation to the grid circuit induc¬ 
tances; the coupling which takes place is almost 
entirely by the coil-to-coil capacity afforded. 


ISKOR PRESS, Inc. 

286 Fifth Ave. (Dept. 9) New York 


PATENTS 


Protect Your Ideas 


Write for Instructions , 
free on re finest - - or 
send drawing or model 
for preliminary two mi* 
not iff n of Patent Office 
records 

Promptness Assured with 
Rest Results 

Carl Miller 

PA TEST ATTORXFA 

Former Member r ;» Corps, 

V. S. Pat cut O tec 

265 McCilLL Building. Washington, D. C. 


ATTENTION- 
RADIO SERVICE MEN 

Leading manufacturers often 
consult us for the names of com¬ 
petent service men who are ac¬ 
tively engaged in radio work. 

We want e \ e r v reader of 
RADIO-CRAFT who is engaged 

as a ser\ ice man to read page 30 ( ) 
of this issue. You will find the 
few minutes reading this page 
well worth while. 


If WAVE CONDUCTOR 
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This is a recommended method of connecting a 
awe-resonance coil. 


With this as an accepted definition of 
the new method of tuning, l)r. Cohen points 
out its possihilitics—~a high degree of selec¬ 
tivity, the elimination of iniritering signals, 
and multiplex reception, as well as transmis¬ 
sion, of radio signals. 

After showing by ninthcmuticnl calculation 
that open oscillators an- i ipuhh of selec¬ 
tive liming, l)r. ( ohen was confronted with 
the dillicnlt\ that, a. straight conductor, or 
piece of wire, would be of sileli great length 
as to make its use almost prohibitive and to 
render timing too imwicldlv. lienee, we I did 
the development of a long eonduetoi 100 
turns of wire—compressed into a small coil. 
T his is the practical nu t hod of using the 
wav* resonance principle for taming. (These 
Coils of wire, as well ns the plates of alu¬ 
minum, offer a wide latitude of construction 
with respect to sizes ami shapes, all of which 
vary with wavelength requirements.) "The 
assumption that a conductor of this kind,” 


■4 TURNS 
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n_H 

—O ANT 

SUPERHET i 

Fig- 4 
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H a. resonance tuning applied to a super* 
hctrradyt e. I mi one turn moy suffice as 
e upling. 


we arc told 1>\ Dr. Cohen, “possesses the 
characteristics of uniformly distributed in¬ 
ductance and capacity may not be strictly 
true; but it is sufficiently accurate for the 
formulation of a working theory.” Upon 
this assumption a practical structure has 
been erected and tlie results of practice 
checked against tlie forecasts of theory. 

Application of the Principle 

Double tuning is effected by the wnve- 
Conductor —a small part of it times out the 
antenna’s capacitativr reactance, and cm the 
remainder of the wave-conductor a quarter 



A -wave-trap effect, obtained by use of the rvavc- 
resonance coil. This arrangement is quite un¬ 
like any other ‘‘wave-traps.” in both theory and 
Performance. 

wave-length is established. This is accom¬ 
plished by a single adjustment—a mere 
variation of the distance of the aluminum 
plate from the coil of wire. However, the 
tuning of the wave-conductor is a matter, 
not only of frequency, but also of the length 
of the antenna. Therefore, in employing this 
method of tuning, it is necessary to avoid 
that condition wherein the length of the an¬ 
tenna. approximates a whole wavelength or 
a multiple of the wavelength. Tor instance, 
in tuning short-wave sets, if the length of 
the antenna is rfpi.il to the wavelength 
of the selected frequency, there is no voltage 
transfer to the wave-conductor; but a vir¬ 
tual zero condition instead. 

The wave-conductors may be cmipled to 
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CI1KMISTKY 


I F you are interested in chemistry, you 
will he pleased to hear that a magazine 
written in plain English, containing a 
vast amount of information for the beginner 
and the more advanced student in chemistry 
is being published now. 

Chemical Experimenter 

is a Monthly Magazine chock-full of interest¬ 
ing Departments, edited by men who know 
how to state worthwhile facts. 

There are departments about: 

"Chemistry in the Home** — *'History of 
Chemistry ”— "Experiments in Chemistry" — 
'* Himjr tip hies of Celebrated Chemists* y — 
"Chemistry for the lleyinner ** — e/e., etc. 

Send the coupon below and you will re¬ 
ceive all information about this Magazine. 


CHEMICAL INSTITUTE OF NEW YORK. INC.. 

Hi East 30tli Street, New York. N. Y. KC 1 

i .cutlcmen: 

Pleaso semi me free uf iharcc all litfotmatt<m about 

CHE MICA I KXI'I IHMI NTFK 

N'itllh! . ’ 

Address . 

Tuvvn . 



BROAD ST AND GIPARD AVE. 
400 Large Rooms 


Only Hotel in Philadelphia with a 
subway entrance from main lobby 

Most Moderate Rates! 

Single Room, running water. .$2.00 

For Two .$3.50 

Single Room, private bath. . .$5.00 

For Two .$5-$6 

Garage Connected with Hotel 
Wire at our expense for reservations 
JNO, C. GOSSLER, Mng.-I)ir. 



If you are a service man, professional 
or radiotrician you should receive 
RADIO-CRAFT each month. Turn 
to patfe 250 of this issue and read the 
special offer to those who are actively 
engaged in radio. 



Multiple reception, hi this circuit the coupling 
tubes place in a ratio somewhat different from 
that which obtains in Fig. CA. 


receiving sets in a variety of wavs. The 
simplest procedure, however, is to couple a 
clost-d circuit, prrfi-iably tuned, to the wavc- 
eouduetor; and the voltage developed across 
the condenser of the closed circuit is applied 
to the grid libimunl of a ddvetor (Fig. I, C 
and U being the usual grid condenser and 
leak). 

An extra and finer degree of tuning, how¬ 
ever, is possible by use of the wave-conduc¬ 
tor with tuned radio-fre<pieue\ amplifiers. 
In this rase, il is necessary only to place 
one of these devices close to a. receiving 
set, as ii dicalcd in F ig. 2, connecting tin 
aerial to the tuner, instead of the set's 
“Ant.” post. Capacitntivc coupling results, 
as the dotted symbol indicates. 

Another arrangement which is approved 
by the Signal Corps Laboratories is to con¬ 
nect the iluminmn plate of the wave-con¬ 
ductor to a receiving set (Fig. H). Thus, by 
proper spacing of tlie plate from the coil 
tliis met d plate plays n dual note—adjusting 
I lie wavr-eunductor and acting as coupler. 
In one instance, a high-grade commercial 
radio receiver, with an untuned primary, was 
employed with this new device. The alumi¬ 
num plate of the wave-conductur was con¬ 
nected to one terminal of the primary coil 
and the other terminal remained open. The 
coupling from the primary to the timed sec¬ 
ondary cirriiit was rapaeitative; and the 
volume and selectivity of the signals thus 
obtained were entirely satisfactory. A 
superheterodyne was inductively coupled as 
shown in l*‘ig. L 

Increasing Selectivity 

\\ avo-resonance tuning is proposed as a 
means fur eliminating interference due to an 
over-supply of transmitting stations. “It 
has been shown,’’ points out Dr. Cohen, “that 
a. wave-conductor connected in series with 
an antenna can be made to respond res- 
onantlx by proper adjustment to signals of 
a particular frequency, and it should follow 
that it functions efficiently ns an energy ab¬ 
sorber of an interfering signal of that par¬ 
ticular frequency/* The receiver is con¬ 
nected to the antenna in the usual manner 


Here’s ilie 
Answer 

to every question about the prin¬ 
ciples , methods, or apparatus of 
radio transmitting and receiving, 
A complete course hi radio opera¬ 
tion in a Single Volume 

The RAHIO 

MANUAL 


A New Edition 




Complete new chapters on aircraft radio equip¬ 
ment; Practical Television and Radiomovies vvitli 
instructions for building a complete outfit; radio in¬ 
terference; 100% modulation; latest equipment of the 
Western Electric Co.; the Marconi Auto Alarm Sys¬ 
tem; and many other developments of the past year. 
All this information is added to the new edition anil, 
licsides. the entire l»ok has been Drought right lip to 
date with much new material. THE RADIO MAN¬ 
UAL continues to be the one complete and up-to- 
the minute handbook covering the entire radio field. 



A Handbook 
for 

Students 
Amateurs 
Operators 
Inspectors 

Twenty big chapters 
cover; Elementary 
Electricity and Mag¬ 
netism; Motors and 
Generators; Storage 
batteries and Charg¬ 
ing Circuits; The 
Vacuum Tube; Circuits Lm 
ployed in Vacuum Tube 
Transmitters; Modulating Sys¬ 
tems and l<)0% Modulation; 
Wave-meters Piezo-electric 
Oscillators; Wave Traps; 
Marine Vacuum Tube Transmitters; Radio It road 
casting Equipment; Arc Transmitters; Spark Trans¬ 
mitters; Commercial Radio Receivers; Marconi Antn- 
Marm*. Radio beacons and Direction Finders; Air 
craft Radio Equipment; Practical Television md 
Kadiomovies: Eliminating Radio interference; Radio 
Laws and Regulations; Handling and \b<tracting 
Traffic. . , . 

\n immense amount of information never lietore 
available, including detailed descriptions of standard 
equipment, is presenled. 


Prepared by Official 
Examining Officer 

The author. C. E STERLING, i- Radio Inspector 
ai d Examining Officer. Radio Division. L . S. Dept, 
uf Commerce. The honk has been edited in detail by 
ROliKin S. KRUSE, for five :• i-ars Technical Edi¬ 
tor of OST. the Magazine of die American Radio 
Relay League. Many other cxjierts assisted them. 

Free Examination 

The ne« edition nf ‘ The Rad o Manual’ has just 
been pnblLht rl. Nearly 900 page.*. b»9 illustration*, 
j Hound in Flexible 1’abrikoid. The coupon bring* 
the volume tor tree examination. If you do not 
agree that it is the l»est Radio liook yon have seen, 
return it and owe nothing. If yon keep it, send the 
price of $6 00 within ten days. 

Order On This Coupon 


D. VAN NOSTRAND CO.. INC. 

250 Fourth Ave., New York, N. Y. 

Send me the Revised Edition of T1IE RADIO 
MANUAL for examination. Within ten days after 
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A 

Special 
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to all 



Radiotricians 

Professionals 

Engineers 

Mechanics 

Consultants 

Designers 

Service Men 

Contractors 

Manufacturers 

Dealers 


In order to make it possible for all 
Radio Technicians to read RADIO¬ 
GRAFT regularly, each month, \vc 
have put into effect a special sub¬ 
scription price. 

The regular price of RADIO¬ 
GRAFT is $2.50 per year (12 
issues). The newsstand rate is 25 
cents a copy. 

Any radio professional, sending in 
a subscription on his letterhead, 
showing that he is engaged in some 
capacity in radio work will receive 
as a special courtesy 


EIGHT ISSUES OF 



FOR ONE DOLLAR 


Just pin a dollar bill to the coupon 
below and forward it with your let¬ 
terhead or business card. 


RADIO CRAFT, 
RC-1, 98 Park Place, 
New York, N. Y. 


Enclosed find $1.00 for which please enter my 
subscription to RADIO-CRAFT for eight months. 


and a wave-conductor is connected to the 
junction of the antenna and receiver, big. 5. 
By the proper adjustment of the wave- 
eondnetor to the frequency of any particular 
interfering signal, a voltage wave for flint 
frequency is established at the junction point 
of antenna and receiver. Consequently, very 
little if any signal current of that particular 
frequeue} will pass through to the* receiver. 

Wave-resonance tuning lends itself to mul¬ 
tiplex transmission as well as reception. In 
the latter, it is proposed that antenna con¬ 
gestion on apartment houses may lie relieved 
In the use of one large pick-up system and 
a series of these new wave-conductors. Fmm 
the large antenna, according to the proposal, 
lead-wires would extend to the various 
apartments; each connecting to a wavc- 
enndnetor which would he coupled to a re¬ 
ceiving set (Figs. (>A and (ill). There would 
be no appreciable decrease of signal strength 
except when ail the receivers in any one 
apartment-house were timed to one wave¬ 
length. The latter condition is not likely; 
except on a local radio broadcast station, 
when Ihc received energy would he ample lo 
accommodate all of the receivers operating 
at the same time. Already, Major Blair 
lias applied wave resonance timing to multi¬ 
plex transmission. Three transmitting sets 
are functioning simultaneously on different 
frequencies from one antenna, as shown in 
Fig. 7, in the next column. This can he done 
without; occasioning interference. 


Radio-Craft Kinks 

(Continued front, pttye T28) 

dicated at 1 in Fig. -t. while the poten¬ 
tiometer contact C is moved from place to 
place by turning the knob on the poten¬ 
tiometer. Slop turning when the point is 
reached which gives flic weakest click in the 
phones when the contact T is touched to the 
battery terminal. Now estimate the ratio of 
the length of wire in the potentiometer on 
side o f to that on side b. This ratio (n/h 
times the known resistance) gives the value 
of the unknown. 

For example: Von have a resistor which 
you think is 2-50 ohms. Von have a resistor 
marked 500 olnns and a 500-ohm poten¬ 
tiometer. You find the proper position for 
c and estimate the ratio n/h to he y*, 

Rx, the unknown, is y> Hi, the known. 

Then Rx = t/ 2 X J500 = 250 ohms. If 
a/b had been 1 1 Rx would equal 1/1 X 
500 = 500 olnns. 

Bo sure to make the connections just as 
they are shown in the figure. Must an\ 
battery will do; but do not use a ’‘11” bat¬ 
tery unless you are sure your resistors are 
each over 1000 ohms, to prevent excessive 
current drain and possible burnout of the 
headphones. 


The "Radiophon” 

(Continued from pa ye 500) 


Name 


Address 


City 


State 


With a strong signal, amounting to about 
■ t volts (effective), there is a weak audible 
effect without any polarizing voltage. With 
strong A.C. voltages, the lower lories come 
out more and more clearly, finally shutting 
out the higher octaves, as the D.C. com¬ 
ponent is increased. 



M ulfiplc transmission through a sin file antenna 
is obtained by the use of tcotc- resonance coils 
for couplers. These pass only the frequencies 
to :chick they arc tuned. 

Short-circuiting the condenser C does not 
perceptibly change the effect. The use of 
the parallel resistor R’2 slightly weakens the 
reception, hut is nevertheless desirable. 
The volume of sound is less than with mag¬ 
netic phones; hut the reproduction, espe¬ 
cially of speech, is much more faithful. 

The best material found for the diaphragm 
is “eellophan,” a substance which is not af- 


POTENTIOMETER 



Fii*. A 

This simple kink provides a bridge circuit 
whereby a resistor's approximate value may be 
determined. with a potentiometer whose re¬ 
sistance strip is evenly :i untnd. 
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1873-1930 

NEW in construction and fur¬ 
nishings—OLD in hospitable 
traditions. 

Famous for its home-like at¬ 
mosphere. The SEASIDE is 
a rare combination of a Thor¬ 
oughly modern hotel and a 
great private home with your 
iriends about you, 

AMERICAN PLAN 

Single rooms, running water, 

$5 a day, $30 a week up 
Double rooms, running water, 

$10 a day, $56 a week up 
Single rooms, private bath, 

$7 a tiny, $4^ n week up 
Double rooms, private hath, 

$14 a d:iy, $70 a week up 

COOK’S SONS 
CORPORATION 


-V V 


To New 
Readers 

A few copies of ilic duly, 
August, September, October, 
; November and December is- 
* sues of KADiu-Ck.u r can still 
| || be had at the regular price of 
2Sc each. Send cash, stamps 
I or money order to 


RADIO-CRAFT 

98 Park Place New York 


fcctcd by moisture and is usrd ox<*lu>ivrly 
in the late models. Cicmiinc or Artificial 
parchment is also very good. It is metal¬ 
lized on one side* by the metal-spray process, 
or with gold-leuf which is stUnchetl hy the 
list- ot alhimun under heat and high pres¬ 
sure. Many oilier combinations of thin sheet 
metal and insulators are serviceable. 

The formula for the force of at I ruction 
between tbe plates of the condenser (fanned 
by the human body and the metallized dia¬ 
phragm of the “Uatliophon” and similar in 
action to the electrostatic reproducers which 
have luvn recently described in It \mo- 
1'h\h) shows that the higher tin - dielectric 
constant: of the membrane, and the thinner 
it is, the greater the efficiency should In*. 
also, the force varies as the square of the; 
applied voltage, and mnscipieiitly it would 
seem desirable to find by experiment the 
optimum J).C. potential fur t given signal 
strength. 


Book Review 

Elements of Radio Communication. By 

John if. Noreeraft: published by John ll'ilcy and 
Sons, tm\. Y. 1. C. (Chapman and Hall, t-td., 
l.oudon) a" x 9", -70 pages, 6 tables, 170 if In s- 
trations, red cloth e< • . t'ricc, $3.00. 

The author «<f this volume needs no hit i nduction 
to tlie readers ef Kaiuo-C'kait. lie is well-known 
as the author of the classic, t'rinciplcs of Radio 
Communication, with which we compare and con* 
trast Elements of Radio Communication. 

The purpose of this look is dearly outlined in 
the preface: '‘There arc thousands of students to* 
day, in school and out, who are sufficiently inter* 
ested in die subject to desire something more 
sound and timrough than the many "popular” 
texts on radio which have api a red. hut who have 
neither the preparation nor time tu iitrmpt such 
a text as the author's I'rinciptcs. It is for these 
Students that the later volume has been prepared. 

' Hus text is not collecti i of excerpt* from 
the larger volume, hut has U-en written entirely 
anew. The general scheme is the same as that 
which gave ilie tPrinciples its jKipnl.irity. namely, 
a general review of those pails v.f the alternating- 
current theory which arc nf fundamental im- 
l<orlamv in radio, followed hy the specific appli* 
Cation iif these principles to radio telegraphy ami 
telephony. 

“Practically no mathematical preparation, more 
advanced than algebra, is required for complete 
mastery of this elementary text. It is. ncvertlic* 
It-;-. nfticiently complete for any radio enthu¬ 
siast except the engineers specializing in this 
hrancli of conummication: for these the text forms 
a re soluble introduction to the ■-object.” 

A Practical Ibmk 

I lit Vh na its may he con-uli-t* d as n text ex- 
IHjsitior of the practical application of ladio theory. 
The derivations of *.-ach fundamental cipiation 
are clearly given as well as the c»inaiiuti; as well 
as specific examples of their n-r. 

V each new point in terminology is reached, 
the word is emphasized either in Indilface type 
or by the use of limitation marks. This is an 
aid to the ready eoiiipreht-n• ion of their meaning. 

Another di-irable arrangement of the 1.k itl 

clinics a set of 11/ “problems”: they are divided 
into section*, each bring related to chapter in 
the volniiu The reader must furnish th<- answers. 

Considerable space has been devoted to the 

problems of broadcast station design and operation. 
I here are l5fi pages in the chapter. “The Vacuum 
lithe and its l -<•*»’*; the now-popular screen-grid 
tube being well represented. 

It is necessary in a Iwok of this size and stvle 
to hike a certain amount for granted; nevertheless 
the technical accuracy lias been held to a high 
level. 

It is impo«sililc in the space here available to 

picture properly the wide scope of this volume, 

other than to slate that there are sub-hi.Ming* 

which refer to 16S different subjects. 

To sum ii|i. Elements of Radio C o,j> neat ion 
i- tii excellent text U-nk. and very “« to read. 

rechiiic.il accuracy has been maiutaii d on wide 
variety of subjects; and it contains in convenient 
form the answers to tbe less ali-tniM problems 
of every-day radio engineering. (IT I >. \Y.) 
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LEUTZ 

TRANSOCEANIC 
“PI IAN TOM” 

NINE TUBES — 100", SHIELDING — INTER 

CHANGEABLE rf.F. TRANSFORMERS 

Till* is one oi tin tinvst ile lu\*- -ets tli.it b»* v\vr 
In-vii ou It Is brand new nnd has never been 

used. I i Id at i Mg .oicritice. The flr-t order 
ink. it. The ,, Phi*tHMMi“ iia- been used on tlx* 
b S. s. \egn mul l S. S. Utah. Licensed under 
ll.tguii Pat. No. I.Ull.UOT 

Ainmiiiutii Cabinet, Icngti 27 in.; depth, S in.; 
irldih. I ll- in-; weight. 23 IDs. 

Ma twelve i-untrul.- mi front panel FI'O thumb con¬ 
trol <m hr dials; four of them ranged together and 
die oilu-r Mmamtely, leaving really only U‘»> ot' them 
for liming i.iiiun-; although Individual stage tuning 
i ii\ he Dad if desired. 

fun ill One control* the four radio fre- 

•lueiX'V -tau'-s. I In* other evnuoU the ditertor. Three 
ieMinutor«: One for the so. u*l radio freuueuey stage, 
tu for the fourth nidi© frfluency stage and olie for 
thi drlivlor Singe. 

One volume « tml. Filament switch. 

Ail eight Mill s meter Mi'itrft width gives yon “A 
Imtteiv, “It" battery and “C” battery leading by 
io\ing i ! niM) one (o eight. So. 1 on nviicli 

l ves jon 1 an ill roll age on detector; No. 2 on 
inli giw v.ni tilann-nt voltage on K.F. tubes; 
\„ ,M- fkwlirh gives vmi r Idas on detector; 

So I mi >\vlirdi gives you ■ lda< on U.F. mlies; 
\ un uii iivs .von “IP* voltage on detector; 
V < „n ‘Witch g I Vi you “K“ voltnpc on It K. 

1 ■ : on -wit i ghe* > n IP' voltage on 

audio fieuiK ticy tido t; No. 8 on e«rl»i‘h give< you “lr* 
voltage power for u <■ vvhh a 21b tube only. 

Meirr: Two «ea!e motor u i*» 7; other 0 to 140. 

In u.-hig No. x In switch you nmltlidy the upper 
Scale reading by A wlihli brings th© scnlo nailing up 
to 7mi volts. TD set has four «tages of tuned radio 

fit;,inot y. a detector, ami four stages of audio fre- 

tjiicm v Thero uro twenty binding posu In the back 

of set for A ' It.” “< ” batteries, loop, antenna 

and peakcr Tt’bcs recommended: .'ieven *ol A’s, one 
20M-A, ono HL 

LIST PRICE $250.00 

I will -ell this «ci to Hie Mrft comer tor $50.00: 
fran.-ih-riailon t< he paid by purHiafcr. This set is 
on . t| promines uf R.\I)I<>*< HAFT, which alone 
liouid De ITI 11 in evidence ili.it du above statements 
are true. 

JAMES W. SULLIVAN 
c o RADIO-CRAFT 

96*98 Park Place New York City 


Orders -Inquiries 



Can be 
cured 

‘•y 

l AIL 


Reference Book 

and Mailing List Catalog 

Gives counts and prices on over 8.000 
different lines of business. No mailer 
what your business. In this book you 
will find the nuruber of your prospec¬ 
tive customers listed. 

Valuable Information showing how to 
use the mails to secure orders and In¬ 
quiries for your products or services Is 
given. 

Write far FREE Copy 
R. L. POLK & C0„ Detroit, Mich. 

Largest City Directory Publishers In Ckj 
W orld. Brandies in Principal Cities 
Hailing List Compilers—Business Statistics 
Producers Of Direct Mail Advertising 


Choice of 12,00 

SLewesL. 


RADIO 

VALVES 


7/^W**^ 


ENT> for our wholesale 193f> 

Mitni v l with nma/lng 

r ID- . 245 rdSB 


value I 

P«1I »TMl1 
kb*, part* 
vhfin.tl.M- a 


P'liiniiiicpl met- 
«Inde ale prices. 



I WEST ERN RADIO MFC. CO 

I WB3BI W t-AKE ST. CHICAGO ILL. 
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Radio-Technician 




Towers of ItroadcaatliiK Station 
WISN on School of Engineering 
building. This station no\t being 
operated by School of Engineering. 




Read this letter from Michael 
Ert, Pres. Michael Ert, Inc., 
Past Pres, of Wis. Radio 
Trade Ass’n, and now Pres, 
of the Federated Radio Trade 
Ass’n: 

\\*e have investigated yonr 
Radio and Broadcast Course 
now being given at the School 
of Engineering of Milwaukee, 
and are acquainted with the 
high quality of educational 
work you have been doing for 
years. 

Therefore, the Wisconsin Ra¬ 
dio Trades \ssociatiou hereby 
authorizes you to prepare men 
to receive Radio Serviceman’s 
Registration Cards, classes \, 
It or C. of the Wisconsin 
Radio Trades Association.” 


RADIO INDUSTRY PLEADS 


For “Registered” Radio Experts 

Opportunity beckons as never before in the Radio Industry. Good paying positions, 
interesting work, a chance to become independent—radio offers all this and more to 
ambitious men who seize the opportunity NOW! 

The Wisconsin Radio Trades Ass’n now compels every radio service man to pass severe 
examinations and become registered. Dealers are tired of untrained, incompetent help. 
Radio trade associations the country over are planning to follow Wisconsin’s example. 
The School of Engineering is the only institution in the country whose course is 
approved by a radio trade association. Graduates of the S. of E. are “registered/’ 
14 S. of E. men successfully employed by Radio Corp. of American Photophone, Inc. 


Most Thorough, Practical Radio Course in America 


Here in this big splendidly equipped electrical 
school (from which station WISN is oper¬ 
ated) you can secure the most thorough, the 
most compact, practical radio training offered 
anywhere. Covers entire field of radio! 
Course includes Radio Laboratory Practice, 
Radio Telephone Theory, Radio Transmis¬ 


sion, Code Instruction, Electrical Mathe¬ 
matics, Service and Installation, Radio Sales 
and Merchandising. Daily Broadcasting from 
WISN. All training is 100% practical. 
You secure a wonderful training in three 
short months! 


_ r 


Television 

Included 

Complete radio course also 
includes study of the funda¬ 
mentals of Television, which 
is still in the experimental 
stage, but will soon offer a 
wide field of usefulness to 
those who start to prepare 
cow. 


^art-Time Job While You Learn 

Not only do we help place our men after gradua¬ 
tion, but we can arrange for part-time employment 
for ambitious men who can finance their tuition. 
This will cover part if not all of your living 
expenses while you arc taking the radio course 
at the School of Engineering. 


rprr Mail coupon today for copy of catalog 
■ describing the S. of E. 90 days' Radio 

Course and our Earn-While-You-Learn 
** wwr% plan. Write now! Classes Now 
Organizing. 


CCHOM .of ENGINEERING J 

o f Milwaukee VJ | 


PTFounJ^d 19«j_D«Pt_BCJ3£ J 


I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 


School of Engineering of Milwaukee, 

Dept. RC-130, 

Milwaukee, Wis. 

Without obligation, please send me FREE Book de¬ 
scribing your 3 months “Radiotrician” course and full 
details of your “Earn While You Learn Plan/' 

Name. Age. 


A<1 dress .. 

City . State. 


I 



> 
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JUST OUT! —Latest Exact Information from A to Z! 

“AUDELS NEW ELECTRIC LIBRARY” 


We take pleasure in announcing: 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modern electrification of industry calls for trained 

__■— ''~ H , men who know how to handle electricity accurately. 

- _ Simple as A. B. C.—“Audels New Electric Library” gives latest, 

■KT ~ exact information from foundations of electrical practice to 

latest modern applications. This is a NEW practical and 

- __ .... -theoretical course in electricity for home study and 

^ ready reference. 

Here are the answers to your questions,, 
I giving you the real dope that every electrician 

V J must know. They chart your knowledge, 

I I taking away the uncertainty of 

^ guesswork, upm m 


Latest information , 
fully illustrated , 
covering:— 

Fundamental Principles arid 
Rule* of Electricity, Magnetiam, 
Armature Winding. Repairs, Dy¬ 
namos. D-C Motors, Construct ion 
Installation. Maintenance and 
Trouble Shooting, Tests and 
Testing Instruments, Storage 
Battery, Construction and Re¬ 
pairs, Alternating Current Prin¬ 
ciples and Diagrams, Power Fac¬ 
tor, Alternators. Transformers, 
A-C Motors. Windings. Recon¬ 
necting, Converters, Switches & 
Fuses, Circuit Breakers, Relays, 
Condensers, Regulators, Recti* 
f iers, Met ers, Sw tchboards. 
Power Station Practice, House 
Tight & Power Wiring, Circuits, 
High Tension* Transmission, 
Plans, Calculations, Code, Elec¬ 
tric Rail way », Signals. Elevators, 
Hotats & Cranes, Gas Engines, 
Auto & Aero Ignition, Starters, 
Radio, Telephone, Telegraph, 
Bells & Signals, Motion Pictures, 
Talkies, Lighting, Illumination, 
Electric Refrigeration, Heating, 
X-Ray, Plating, Welding, Pumps, 
Compressors, Domestic & Farm 
Appliances, An Electric Calcu¬ 
lator for Engineers and Mechan¬ 
ics, Practical Mathematics for 
Ready Reference. A New Elec, 
trie Dictionary & Encyclopedia 
of Words. 


NowonSale^ 

g in Preparation 


SATISFACTION CUARANTEED! 

Audels New Electric Library ’ * 

is backed by our 50 year record 
^ as helping hand publishers. Satis¬ 
faction always guaranteed. 


Beautiful, 
Timely Books 



Read for Profit 


■BUY ON YOUR OWN TERMS 

I PLAN I—ONE BOOK A MONTH 

f Please enter my subscription to*'Auuels New Electric Library to 
I consist of twelve volumes, price$1.60 a volume ($10.50 for the seven 
1 volunv s now rendy). Mail one volume each month and as they are re- 
I reived, 1 will mail you $1.50 promptly. 

□ PLAN 1-PAY SOC OR MORE A WEEK 
I Please ship me for one week’* free trial the first seven volumes of 
1 **Audels New Electric Library." $1.50 each ($10.60 for the seven vol 

I umes now ready). The remaining five volumes to be mailed as issued 
at $1 50 a volume. If satisfied. 1 will mail you 60c or more each week as 

I payment for the first seven hooks and I will pay for the last five num- 
?rs as 1 receive them at $1.50 each. 

I . PLAN J-CASH PRICE . 

I Please ship me postpaid "A udele New Electric Library’ for which I 

I enclose remittance J9.98in full payment for the seven volumesnow ready. 

You are to ship moon one week** trial the remaining five volumes 
■ ns they are issued for which 1 will either pay $1.50 each as received or 
| return to you. This price is based on 5% cash di count. 


THEO. AUDEL & CO., 

65 West 23rd St., New York, N. Y. 

Please ship me the NEW "Audels Electric Library** on the 
plan marked (X) 


NAME. . .. -.-. 

ADDRESS ...-.-. 

OCCUPATION . ...—* 

EMPLOYED BY ... Ger 










































711 W. Lake St. Dept. 1-7 Chicago, El. 
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GRID TUBES 


POWERFUL super-sensitive A. C. receiver establishing a 
new standard of perfection in radio design. Incorporating such 
advanced features as screen grid R. F, power detector, “245” 
push-pull power audio, dynamic tone quality plus practical 
scientifically shielded construction. Its super power assures 
unusual distance range—its ultra-selectivity adapts it for use 
in the most congested broadcasting-districts. Available in a 
wide range of beautiful consoles—dynamic speaker equipped. 


ll/ilfCJ TOufl 1/ for this new 196-page catalog full of all the latest 
in radio showing the new, humless, Screen Grid A. C. all-electric and 
battery operated sets. Beautiful consoles, dyna- 
^ mic speakers, accessories,parts,kits;everything 

h I in radio and all at rock-bottom wholesale prices. 

Hundreds of real radio bargains from a Radio 

m 

W ■ v in radio supplies! USE THE COUPON. 


ALCG/' 


Allied Radio Corporation, 
DepL 1-7 

711 W, Lake Street, Chicago, I1L 


UU EEH RXDIC 

CORPCRXTICN 


Please send me your new 1930—196-page radio 
catalog — which we understand is to be abso¬ 
lutely free. 


NamSTT. 


Address 

City .... 


State 


j 




























